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U3MEPEHMUE JIOKAJIbHON BUBPAIIUU
U OLIEHKA EE BO3JIEUCTBUSI HA YEJIOBEKA

YacTtp 2

TpeOoBaHuA K NPOBEAECHUIO U3MEPEHU I
Ha pado4yux mMecTax

ISO 5349-2:2001
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exposure to hand-transmitted vibration - Part 2: Practical guidance

for measurement at the workplace
(MOD)

MockBa
Cranpaptundopm

2008

IIpenucnosue

Lenn, ocHOBHBIE MPUHIUIIBI 1 OCHOBHOM MOPSAOK MPOBEAEHHS padOT MO MEKIOCYAapCTBEHHON

crangaptuzanuu ycraHoBiaeHbl ['OCT 1.0-92 «MexrocynapcTBeHHass CUCTEMa CTAHIAPTU3ALIMH.
OcHoBuble nonoxkeHus» u ['OCT 1.2-97 «MexrocynapcTBeHHass CHUCTEMa CTaHIApTHU3ALMHU.

CTaH)IapTBI MCKTOCYAAapCTBCHHBIC, TIIpaBWJla W PpPEKOMCEHAAUHWU 110 MC)KFOCYHapCTBeHHOﬁ

crangaptuzanuu. [lopsnok pa3paboTKu, IPUHITHS, TPUMEHEHHS, OOHOBJICHUS U OTMEHBI»
Caenenns o crangapre

1 TIOAI'OTOBJIEH OTKpeITEIM aKIMOHEpHBIM oOmmecTBoM «Hay4dHo-mcciaenoBaTenbckuii
LEHTP KOHTPOJS U JUAarHOCTUKU TEXHHUUYECKUX CHCTEM» Ha OCHOBE COOCTBEHHOIO0 ayTEHTHMYHOI'O
nepeBojia CTaHapTa, yKa3aHHOTO B IMyHKTE 4

2 BHECEH ®enepanbHbpIM areHTCTBOM 10 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTUU

3 IIPUHAT MexrocyJapcTBEHHBIM COBETOM IO CTaHIApTU3allUH, METPOJIOTUU
ceprudukanmu (mporokos Ne 27 ot 22 utons 2005 r.)

3a NpUHSATHE TPOTOJIOCOBAIIH:
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KpaTtkoe HauMeHOBaHUE CTpaHBI Kog crpansl no CokpallleHHO€ HaUMEHOBAHNE HALIMOHAIBHOIO
o MK (MCO 3166) 004-97 MK (MCO 3166) 004-97 OpraHa 1o CTaHJIaPTH3ALIUU

Aszepbaiimkan AZ Ascranaapr

Apmenus AM ApmMmcTanaapT

Benapyco BY T'occrannapt Pecrry6iuku benapych

Kazaxcran Kz Toccranmapt PecnyOnmkn Kazaxcran

Ksiprezcran KG Ksiprezcrangapt

Mongosa MD MonmgoBa-Ctannapt

Poccuiickas @enepanus RU ®denepasibHOE areHTCTBO o TEXHUYECKOMY

PETYINPOBAHUIO U METPOJIOTHU

Tamxukucran TJ Tamxukcranaapt

Typkmenucran ™ I'naBroccmyx6a «TypkMeHCTaHAApTIIAPBDY

VY36ekucran Uz VY3cranpapr

YkpauHa UA ['ocriorpebcrangapT YKpauHsl

4 Hacrosimmii craHaapT sBIseTcS MOAM(UIIMPOBAHHBIM IO OTHOIICHHIO K MEXKIYHAPOIHOMY
craugapty MCO 5349-2:2001 «BuOpaums. M3mepeHue mnokaJbHON BHOpalMu U OLIEHKa €€
BO3/eiicTBUS Ha 4enoBeka. YacTp 2. [IpakTuueckoe pyKOBOACTBO MO MPOBEICHUIO U3MEPEHUN Ha
pabounx mectax» (ISO 5349-2:2001 «Mechanical vibration - Measurement and evaluation of
human exposure to hand-transmitted vibration - Part 2: Practical guidance for measurement at the
workplace») myTeM BHECEHHS TEXHHUYECKHX OTKIJIOHEHHH, OOBSICHEHHE KOTOPBIX IMPHUBEICHO BO
BBE/ICHHH K HACTOSIIEMY CTaH/IAPTYy.

Crenenb cooTBeTCTBUS - MoAupuunposanHas (MOD)

5 Ilpukazom PenepanbHOTO areHTCTBA MO TEXHUYECKOMY PEryJIHMPOBAHUIO U METPOJIOTUH OT 12
nexadbps 2007 r. Ne 364-ct mexrocyaapctBeHHbl ctangapt ['OCT 31192.2-2005 (MCO 5349-
2:2001) BBenmeH B JeiCTBHE B KayecTBE HAIMOHANBHOTO cTaHaapTa Poccuiickoit @exepanuu ¢ 1
nroisg 2008 r.

6 BBEJIEH BIIEPBbBIE

Ungopmayus o esedenuu 6 Oevicmeue (npexpawjeHuu Oeucmeus) HACMoAue20 CmaHoapma
nybnukyemcs 6 ykazamene «Hayuonanvhvie cmanoapmoi».

Unpopmayusi 06 usmeHeHusix K Hacmoawemy Ccmavoapmy nyoauKyemcs 6 yKazameie
«Hayuonanvuvie cmanoapmoly, a mMeKCm USMEHEHUUl - 6 UHQOPMAYUOHHBIX VKA3AMENIX
«Hayuonanvuvie cmanoapmuly. B crnyuae nepecmompa unu ommeHvl Hacmosujeco Cmanoapma
coomseemcmaylowas ungopmayus Oydem onyoIuUKo8aHa 8 UHMOPMAYUOHHOM YyKazamee
«Hayuonanvuvie cmanoapmaol»

COJAEPKAHUE

1 OGnacth NpUMEHEHUS

2 HopmatuBHBIE CCBUIKU

3 TepmuHbI, onipeeNIeHUs U 0003HAYCHUS

4 N3mepsieMble BEIINYMHBI

5 IToaroroBka K MpOBEACHUIO U3MEPEHUI

6 [IpoBenenue n3MepeHuii BUOpauu

7 HeorpeneieHHOCTh OIIEHKH BUOPAIIMOHHOM SKCIO3UIIUN 32 CMEHY

8 PacueT BUOpaLlMOHHOM SKCIIO3ULINY 32 CMEHY

9 IIpoToKoJ UCTIBITAHUH

ITpunoxxenne A. IIpumepsl pacnosiokeHus ToueK n3mepeHus. 21
[Ipunoxxenne B. Onenka BUOpalMOHHOTO BO3ACHUCTBHUS B TEUYEHHE OOJee OIHOIO
paboyero nHs

[Tpunoxenne C. Mexanndecknue QUIBTPHI

[Tpunoxxenne D. PexomeHianuy no KperieHnIo akceaepoMeTpoB
[Tpunoxxenue E. [Ipumepsl pacuera BUOpaLIMOHHON HKCIO3ULUH 32 CMEHY
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BBenenune

B mpomecce paboTel ¢ pYy4YHBIMH MalIMHAMH JIFOOOTO THIA C TPHBOJOM JIFOOOTO BHUIA
(3JIEeKTPUYECKUM, THEBMATUYECKUM, THAPABINYECKUM, OT JBHraTessi BHYTPEHHEro CropaHus), Ha
MallliHaX C PyYHBIM YyTIpaBJIEHUEM, IpU 00pabOTKe HA CTaHKaxX JeTaliei, yAepKUBAEMbIX PyKaMu
oIeparopa, Ha ero KUCTh U IJIEY0 MOXKET MepellaBaThCs 3HaUMTeNbHas BUOpauus. B 3aBucumoctu
OT BHU/Ia U MECTa MPOBOJUMBIX pabOT 3Ta BUOpAIUsl MOKET BO3/IEHCTBOBATh KaK Ha OJIHY PYKY, Tak
U Ha o0e pyKH cpazy, ABJISASACh UCTOYHMKOM JAUCKOM(OPTa U CHUXKAsg NPOU3BOIUTEIBHOCTh TPYAA.
OO6mue TpeboBaHMS IO HM3MEPEHUIO U OLEHKE JIOKaJbHOM BuOpauuu ycraHoBieHsl B ['OCT
31192.1-2004. Llenb pa3paboTKH HACTOAIIETO CTAaHAAPTA - YCTAHOBUTH TPeOOBAHUS K TIPOBEICHHUIO
u3MepeHuil sokanbHoi BuOpauuu B coorBerctBuM ¢ ['OCT 31192.1-2004 nHa pabouem mecte
oreparopa.

Boinonnenue TpeOOBaHMII HACTOAILIETO CTaHAApTa JOJDKHO OOecleyuBaTh IOJIy4YEHHE
pEeaTMCTUYHON KapTHHBI BO3/EHCTBHS Ha oleparopa JOKajdbHON BHOpanuu 3a pabouyio CMEHy U
OLIGHKH 3TOT0 BO3/EUCTBHUS B IIpesieaax JOMyCTUMON HEONPENEIECHHOCTH.

[Tponenypa orieHKH BUOPALIMOHHOTO BO3ACUCTBUS COCTOUT U3 HECKOJIBKUX ITAIOB!

- BBIJICJICHUS CEPUU JUCKPETHBIX ONepaluii, COCTaBISIOMINX padoyuil IeHb olepaTopa;

- BbIOOpA omnepanuii, Ui KOTOPBIX J0JIKHBI ObITh IPOBEAECHBI H3MEPEHUS;

- W3MEPEHHUs CPEAHEKBAIPATUYHOTO 3HAYCHHUS BUOPOYCKOPEHHS IS KaKJOW BBIOpaHHOU
oTepaLuy;

- OLICHKM THUIMYHOTO BPEMEHHM BO3JCHCTBHS Uil KaXJOH BbIICICHHOW ONEpalud B TEUYEHHE
pabouero THS;

- pacdeTa BUOpallMOHHON HKCIO3ULIMH 32 CMEHY .

Onenka BuOpanumoHHoro Bo3zaeiicTBus B cooTBercTBUM ¢ ['OCT 31192.1-2004 ocHoBaHa
UCKJIIOYUTEIPHO HAa M3MEPEHHWH BHUOpAllMM HA IOBEPXHOCTAX, OOXBATHIBAEMBIX KHCTBIO PYKHU
oreparopa, ¥ M3MEPEHMHM BPEMEHM 3TOro BO3ACHCTBUSA. 3a 001acTh PACCMOTPEHUS MPU 3TOM
BBIXOJSIT Takue (akTOphl, KaK CHJIbI HaXaTUs M 00XBarTa, MpHUJiaraéMble OepaTOpOM, U XapakTep
9TUX CHJ (JIOKaJIbHBbIE WIIM pacIpelesieHHbIe), 033, NMPUHHMaeMasl OnepaTopoM, HaIlpaBleHHE
neiictBus BuOpauuu W BHeurHHe QakTopbl. [loaToMy B HacToflleM CTaHAapTe, pa3BUBAIOIIEM
obume TpeboBanus ['OCT 31192.1-2004, He maHO PYKOBOACTBO IO OIIEHKE BIMSHHUS ATHX
JIOTIONIHUTENBHBIX (pakTOpoB. OJHAKO YCTaHOBIEHO, YTO PETUCTpALUsi BCEX CYLIECTBEHHBIX
(bakTOpOB, COMYyTCTBYIOIIMX palboTe omepaTopa, BakHa CTOYKU 3peHHs pa3paboTku Hauboiee
00OCHOBAHHBIX METO/IOB OLEHKH NPO(ECCHOHANBHOTO pHCKa, OOYCIOBICHHOTO BO3JIEHCTBHEM
JIOKaJIbHOW BUOpAIIUH.

[lo cpaBHEHHIO ¢ IPUMEHEHHBIM MeEXAyHapoaHbsIM cranaaptoM MCO 5349-2:2001 B Tekcr
HACTOSIILIEr0 CTaHAAapPTa BHECEHBI CIIEIYIOINE U3MEHEHUS:

- nobasnena ccouika Ha [OCT 12.1.012-2004 B pa3gen 1, uToObl OKa3aTh MECTO CTaHAAPTa B
KOMIIJIEKCE CTaHIapTOB 10 BUOPAIIMOHHOW 0€301MacHOCTH;

- CCBUIKM Ha BBEACHHBIE MEXIYHAapOAHbIC CTAaHAAPTbl 3aMEHEHBl CCBUIKAMH  Ha
COOTBETCTBYIOIIME MEXKIOCYAAPCTBEHHbIE CTAHIAPTHI M JUId HPUBEICHHUS B COOTBETCTBHE C
tpeboBanusmMu 'OCT 1.5-2001 uzmeHeH cTpyKTYpHBIH a1eMeHT «bubnuorpadus.
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TOCT 31192.2-2005
(MICO 5349-2:2001)

MEXTOCYJIAPCTBEHHBIM CTAHJIAPT

Buopauus

W3MEPEHME JIOKAJIBHOM BUBPAIIMHA M OIIEHKA EE BO3JENCTBUSA HA
YEJIOBEKA

Yactsb 2
TpeOoBaHus K NPOBeIEHUIO U3MEPEHUI HA PA00YUX MeCcTax

Vibration. Measurement and evaluation of human exposure to hand-transmitted vibration. Part 2.
Requirements for measurement at the workplace

Jlata BBeaenus - 2008-07-01
1 O01acTh NpUMEeHeHus!

Hacrosimuii cranaapT ycTaHaBiIMBaeT TpeOOBaHMA K IPOBEACHUIO H3MEPEHUH U OLIEHKE
BO3/ICICTBUS JIOKaJIbHOW BUOpalMy Ha pabouyeM MeCTe B COOTBETCTBMM C OCHOBOIOJIATaloIIUMU
crangapramu ['OCT 12.1.012 u T'OCT 31192.1.

Hacrosmuit ctanaapt pacnpocTpaHsIeTcsl Ha BCE CIy4ad BO3JCUCTBUS JIOKAIbHOW BUOpAIuy Ha
pabounx MecTax HE3aBHCHMO OT €€ UCTOYHHMKA: PyYHas MallliHa, YCTPOUCTBO PYYHOTO YIPaBICHUS
MaIIMHOH (JIBHKYIIEHCS WIIA CTAIlMOHAPHOMN ) WITH 0OpabaThiBacMast IETalb.

2 HopmaTuBHBIE CCHLIKHU

B HacrosmeM cTaHZapTe  WCHOJB30BAaHBI ~HOPMATHBHBIE CCBUIKM Ha  CIEIYIOIIHE
MEXXTOCYIapCTBEHHbBIE CTAaHAAPTHI:

I'OCT 12.1.012-2004 Cuctema ctangapToB 0€301acHOCTH Tpyaa. BuOparnmonHas 6€301MacHOCTb.
O6mue TpeboBaHUs

I'OCT HUCO 5348-2002 Bubpanus u yaap. Mexanndeckoe kperienue akcenepomerpos (MCO
5348:1998, IDT)

I'OCT HUCO 8041-2006 Bubpauus. Bo3aelictBue BuOpanuu Ha yenoBeka. Cpencrsa u3sMepeHnit
(MCO 8041:2005 «Bo3zaeiictBue BubOpanuu Ha uyenoBeka. Cpeactsa uzmepenuii», IDT)

I'OCT 24346-80 Bubpauust. Tepmuns! u onpenenenus (MCO 2041:1990, NEQ)

['OCT 30873.2-2006 (MCO 8662-2:1992). Pyunsle MamuHbl. V3MmepeHus BuOpamuu Ha
pyxostke. Yactpb 2. MonoTku pyounsHsie u kinenanbhbie (MCO 8662-2:1992, MOD)

I'OCT 30873.3-2006 (MCO 8662-3:1992). Pyunbple MamuHbl. M3MmepeHus BuOpanuu Ha
pykositke. Yacts 3. [lepdoparopst u monotku Oypuibabie (MCO 8662-3:1992, MOD)

I'OCT 30873.4-2006 (MCO 8662-4:1994). Pyunsle MamuHbl. M3MmepeHus BuOpanuu Ha
pykositke. Yacts 4. Mammnasl numdosansabie (MCO 8662-4:1994, MOD)

['OCT 30873.5-2006 (MCO 8662-5:1992). Pyunsle MamuHbl. M3mepeHus BuOpanuu Ha
pykositke. YacTh 5. BeToHOIOMBI 1 MOJIOTKH 1t cTpouTeNbHBIX padoT (MCO 8662-5:1992, MOD)

I'OCT 30873.6-2006 (MCO 8662-6:1994). Pyunble MamuHbl. V3MmepeHus BuOpanuu Ha
pyxostke. Yactp 6. MammHbl cBepamibHble yaapHo-BpauiarenasHsie (MCO 8662-6:1994, MOD)

['OCT 30873.7-2006 (MCO 8662-7:1997). Pyunsle Mamuubl. M3mepeHus BuOpanuu Ha
pykositke. Yacte 7. l'alikoBepThbl, LIypyHOBEPTHl W BHUHTOBEPTHl YJApHbIC, HUMIIYJbCHBIE U
tpeuerounsie (MCO 8662-7:1997, MOD)

I'OCT 30873.8-2006 (MCO 8662-8:1997). Pyunbie Mammuubel. M3mepenuss BuOpamuu Ha
pykositke. Yacte 8. MamuHbl NONMPOBaNbHbIE, KPYIJIOMUIM(OBANbHBIE, OpOUTAIbHBIE
nuTQoBaIbHbIE U OpOUTaNBEHO-BpamaTenbHble numdoansabie (MCO 8662-8:1997, MOD)

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
4



p— OPENGOST.RU www.OpenGost.ru

— [TopTan HOpMaTUBHBIX JOKYMEHTOB info@opengost.ru

['OCT 30873.9-2006 (MCO 8662-9:1996). Pyunble MamuHbl. M3MmepeHus BuOpanuu Ha
pyxostke. Yacte 9. Tpambosku (MCO 8662-9:1996, MOD)

'OCT 30873.10-2006 (MCO 8662-10:1998). Pyunble mammubl. M3mepenus BuOpauuu Ha
pyxostke. Yactp 10. Hoxxuuns! BeipyoHble 11 HOxeBble (MICO 8662-10:1998, MOD)

'OCT 30873.11-2006 (MCO 8662-11:1999). Pyunble mammubl. M3mepenus BuOpauuu Ha
pyxostke. Yactp 11. Mamunsl 1uist 3abuBanus kpenexsbsix cpeacts (MCO 8662-11:1999, MOD)

I'OCT 30873.12-2006 (MCO 8662-12:1997). Pyunble mammubl. M3mepenus BuOpauuu Ha
pykositke. Yactp 12. ITuisl HOXKOBOYHBIE, AMCKOBBIE M MAaSTHUKOBBIE W HANMJIBHUKK BO3BPATHO-
noctynatensHoro neicteus (MCO 8662-12:1997, MOD)

I'OCT 30873.13-2006 (MCO 8662-13:1997). Pyunsle mammubl. M3mepenuss BuOpanuu Ha
pykositke. Yacte 13. Mammnsl nummdoBanbheie g o0padotrku mramnoB (MCO 8662-13:1997,
MOD)

['OCT 30873.14-2006 (MCO 8662-14:1996). Pyunble mammubl. M3mepenus BuOpauuu Ha
pykositke. Yactp 14. UHCTpyMEHTHI 17151 00paObOTKH KaMHS M MOJIOTKH 3a4ncTHBIE Tmy4ukoBbie (MCO
8662-14:1996, MOD)

I'OCT 31192.1-2004 (MCO 2631-1:1997). Bubpanus. M3mepenus nokaapbHOM BuOpauuu u
OIICHKa €€ BO3/IeHCTBUS Ha yenoBeka. Yacte 1. O6mue tpedosanus (MCO 5349-1:2001, MOD)

IIpumeuanune - IIpu moap30BaHWN HACTOSAIIMM CTAaHIAPTOM LIEIECOOOPA3HO MPOBEPUTH ACUCTBHE CCHUIOYHBIX
CTaHJApTOB Ha TEPPUTOPUM TOCYIApCTBA IO COOTBETCTBYIOIIEMY YKa3aTello CTaHAAapTOB, COCTABICHHOMY II0
COCTOSIHMIO Ha | siHBaps TEKYILEro rojia, M Mo COOTBETCTBYIOIINM MH(POPMAIIMOHHBIM YKa3aTeJIsIM, OITyOJIMKOBaHHBIM B
TeKyleM roay. Eciam cchUlouHBIN CTaHZapT 3aMeHeH (M3MEHEH), TO IpHU IOJb30BAHMM HACTOSIIUM CTaHIapTOM
CJIE/lyeT PYKOBOJCTBOBATHCSl 3aMEHSAIOIIMM (M3MEHEHHBIM) CTaHAapTOM. Ecnm cchUIOUHBIN CTaHAapT OTMEHEH Oe3
3aMEHBI, TO TI0JIOKEHHUE, B KOTOPOM JJaHa CCBUIKA Ha HETO, IPUMEHSETCA B YaCTH, HE 3aTParuBarollel 3Ty CChUIKY.

3 Tepmunbl, onpeaeieHusi 1 0003HAYEHUS

3.1 TepMuHBI 1 onpeae/ieHUsA

B nactosamem crangapre npumenens! Tepmunsl o ['OCT 12.1.012, T'OCT UCO 8041 u I'OCT
24346, a Takxe CcIeAyIOle TEPMUHBI C COOTBETCTBYIOIIUMHU ONPECIICHUSIMU:

3.1.1 craHok ¢ py4yHoil momaveii: MamuHa, K MCHOJHUTEIBHON 4YacTU KOTOPOW omepaTtop
nojaet o0pabdaTeIBaeMyIO JIeTallb, TIOABEPTasiCh Yepe3 Hee BO3ICHCTBHIO JIOKAIHLHON BHOpanuy.

Ilpumep - J/lenmouno-nunbHblIl CIMAHOK, WAUPOEATbHBLIL CMAHOK.

3.1.2 mamuHa ¢ py4YHbIM YynpasjieHHeM: MaiinHa, yepe3 OpraHbl yHpaBiICHHUs KOTOPOI
(PYKOSITKH, pplYaru Uiy pyJieBoe KoJjieco) BUOpalus BO3IEHCTBYET Ha OlepaTopa.

Ilpumep - Camoxoonas 2a30HOKOCUNIKA, ABMONOPY3UUK, KAUAIOWAACA WAUposanvHaAA
pama.

3.1.3 oOpabGarbiBaemasi Jerajb: Jleranb, KoTopas yAEpKHUBAETCS pyKaMu orepaTopa U
nepeaaeT Ha HUX BUOPAITHIo, BOSHUKAIOIIYIO B MpoIiecce 00paboTKH.

Ilpumep - Omauexa, oopadameieaeman Ha WaAUPOANLHOM CHIAHKE, 0EPEBAHHAA 3A20MOBKA,
nooasaemas 6 1eHMOYHONUIbHBIIL CIMAHOK.

IIpumeuanue - JlokanbHas BHOpAlUss MOXET BO3JCHCTBOBATH Ha OIEpaTopa OJHOBPEMEHHO uepes3
00pabaThIBaCMYIO JIETallb M OPTaHbl YIIPABJICHUS CTAHKOM, Ha KOTOPOM JieTalib 00padaThIBAIOT.

3.1.4 pyuynas mammuHa: Py4yHON MEXaHM3UpPOBAaHHBIM HMHCTPYMEHT, KOTOpBIM B IIpoLEecce
paboThl yaepKUBaeTcs pyKamMH OIepaTopa, MOJTHOCTHIO WJIM YaCTUYHO BOCIPHUHUMAIOLIETO BEC
UHCTPYMEHTA.

Ilpumep - dnexmpuueckasn openv, nHeemamuueckoe 3youno, yenHas nua.

3.1.5 BcraBHOW HHcTpyMeHT: CMEHHOE MPHCIIOCOOJICHHE, KOTOPOE KpEemsT BHYTPH WU
CHapYyXH PyYHOU MalUHBI.

Ilpumep - Bypoeas 2onoeka, 3youno, yenv yenHol NUIbL, OUCK NUJTbL, WIAUPOCATLHBLIL OUCK.

3.1.6 onepanusi: Unentudunupyemoe pabodee 3amaHue, JUisi KOTOPOTO MPOBOASAT M3MEpPEHUE
NpEeJCTaBUTENIHONW BUOpalMU; TaHHOE M3MEPEHHE MOXKET OBITh BBITIOJIHEHO NPU MCIOIb30BAaHUU
OJTHOW PYYHOW MAIIMHBI, OJJHOTO THIIA 00pabaThIBAEMOW JeTaH WIH Uil OJHON (a3bl 3aJaHus.
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IIpumeuvanue - Onepanus MOXET ONPEAEHATbCA HCIOJIB30BaHHMEM KOHKPETHOM pPYy4YHOH MAaIIWUHBI WU
00pabaTbIBacMOM 1eTaId KOHKPETHOT'O THIA 1M KOHKpETHOH (azoii pabouero 3amaHusl.

3.1.7 oneparop: JIuio, ucnosp3yroliee B Mporecce padboThl CTAHOK ¢ PyYHOU MOAaYeH, MaIIuHY
C PYYHBIM YIIPaBJIECHUEM WJIU PYUHYIO MAIIUHY.

3.1.8 omepanusi ¢ HMCHOJIb30BaHHEM PY4YHOH MamuHbI: Jt000i mepuon pabOTHl pydHOU
MaIlliHbI, B TEYEHUE KOTOPOTO OIEepaTop MOBEPraeTcsi BO3ICHCTBHIO JOKAILHON BHOpaLuy.

3.1.9 oobekT o0OpaboTkm: [Ipenver miam matepuan, oOpabaTbiBaeMblii C TIOMOIIBIO PYYHOH
MAaIITUHBI.

3.2 O0o3HaueHns

B HacrosimeM crangapTe MpuMeEHEHBI CIEAYIOINE YCIOBHBIE 0003HAYCHHUS.

i) - CPEIHEKBAAPATHYHOE 3HAYCHHE KOPPEKTHPOBAHHOrO BHOPOYCKOPEHHS B OIHOM
HaIlpaBJICHUH JCHCTBHS JIOKAJILHOW BUOPAIMH ITPH BBHITIOJIHEHUH -1 OTepaluy, m/c?. s yKa3aHus
HaIpaBJIEHUN U3MEPEHUs UCIOIb3YIOTCS JOMOTHUTEIbHbIE HIDKHUE UHIIEKCHI X, Y WIH Z (T.€. Ajywixs
Ahwiys ahwiz);

Y 3neck u manee HuKkHMIT MHAEKC i (OT aHITHICKOTO and - pyKa) MOKA3bIBACT, YTO JAHHBI MAapPaMETp OTHOCHTCS K
JIOKJILHOM BHOpaluy.

ajy; - 3HAUCHUE TIOJTHOW BUOPALIUY TIPU BBHITIOTHEHUH i-i omiepaiuu (KOPEHb U3 CYMMBI KBaJpaTOB
i IO BCEM TPEM HAIpaBIICHUSM HU3MEpPEHUsl BUOpaIun), M/CZ;

A(8) - BUOpanmoHHast SKCIIO3ULIUSA 32 CMEHY, M/C”;

A{8) - cocTaBIsIONIast i-if OIEpAII B 3HAYCHHUH BHOPAIMOHHOI SKCIIO3HIINY 33 CMEHY, M/c’;

T, - 6a30BOE 3HAUECHHE BPEMEHHOT0 HHTEpBasa, paBHoe 8 1 (28800 c);

T; - obmee BpeMs (B Te4eHHE pabOYEro JHs) BO3ACUCTBUS BUOpAIMM TPH BBITOJHEHHH i-i
oTiepaIuu.

4 N3mepsieMble BeJIMYUHBI

[Tpu BBHIMOMHEHUH KaXKIIOM i-i omeparyu sl OIEHKH BO3ACHCTBUS BUOpAIMK OMPEICNSIOT 1BE
ocHoBHEIE BeamunHbl o I'OCT 31192.1:

- 3HAauYeHHWE TOJHOW BUOpPALUU A, M/c’; 9TO 3HadeHmE pPAcCUMTHIBAIOT MO pe3yJibTaTaM
M3MEPEHHUI CpPEHEKBAAPATUYHBIX 3HAYCHUM KOPPEKTUPOBAHHOTO BUOPOYCKOPEHUS ISl Ka)IOTro
HaTPaBIICHUS ACUCTBUS BUOPALIUU: Apypixs Qiwiys dhwiz)

- BpeMs (B TeueHue pabdouero aHs) 7; BO3AEHCTBUS BUOPALIUH NP BBINOJIHEHUH i1 ONEpaLINH.

OcHOBHBIM (DUKCHPYEMBIM MapaMEeTPOM SIBISIETCS BUOpAIlMOHHAs SKCHO3HMIUS 3a cMeHy A(8).
Ero paccunThiBalOT Ha OCHOBE 3HAUYCHUM aj,; U T; IJIs1 BCeX omepanuii i (cM. pasaen §).

S IloaroroBka K NpPoOBeIeHUI0 U3MEPEHUH

5.1 O0mmue mMoJ10KEHUS

B Tteuenue pabouero nHs omeparop Ha paboyeM MeCTe BBINOJHSAET CEPHIO OINepaluii, 4yacTb
KOTOPBIX MOYKET HEOJHOKPATHO MOBTOPATHCS. [Ipu 3TOM BO3/IEHCTBY0IIast Ha oniepaTopa BUOpanus
MOYKET CHUJIBHO PA3JIM4aThCs B 3aBUCUMOCTH OT BUJA OMNEpallM, UCIOIb3YyEMOW pYyYHON MallluHbI
(MaluH) U pexrMa ee padoThI.

Jlis mony4eHus: OLeHKH BUOPAIMOHHOW 3KCIO3UIMM 32 CMEHY BHAyaje yCTaHaBJIMBAIOT, MPH
BBIMIOJIHEHUHM KAaKUX OINEpaluii B TeueHWe pabodero aHS BHOpamus, BO3ACHUCTBYIOMAsS Ha
oreparopa, OyeT 3HauuTeabHOH (cM. 5.2). [Tocne 3Toro uist KaKA0H Tako#i onepaluy ONpeaessoT
OJIMH W3 YETHIPEX BO3MOXKHBIX CIOCOOOB M3MepeHuss BuOparuu (cM. 5.3). BeiOpaHHBIH crmoco0
OyZeT 3aBUCETh OT OCOOEHHOCTEW pabouero mecra orneparopa, pacnopsjaka padodyero THS M BHIA
WMCTOYHHMKA BUOpAITUH.

5.2 Be10op onepanuii, 17151 KOTOPBIX NPOBOAST H3MEPEHHUS

BaxxHo, 4T00BI M3MEpeHUsl OBbLIIN MPOBEAEHBI ISl BCEX PYUHBIX MaIIMH (00BEKTOB 00pabOTKH),
BUOpaIMsl KOTOPBIX ONpEeNseT CYIIECTBEHHYIO COCTABIIAIOLIYI0 BUOPAIIMOHHOW SKCHO3MLIMHU 32
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cMeHy. [lns moiyyeHHs TOMHOM KapTUHBI THUIHYHOTO (CpeJHEero) BO3ACWUCTBHUA BHOpaluu B
Te4eHHEe pabodero JHS HEOOXOAMMO UIACHTU(DUIINPOBATD:

a) BCE UCTOUYHUKH BUOPAIIMOHHOTO BO3/ICHCTBUS (T.€. UCTIOIb3yEeMble MAIIMHBI K HHCTPYMEHT);

b) Bce omepamuu, TPOBOJMMBIC C PYYHOH MAaMIMHOW (HampuMep, IICMHAS THJIa MOXET
HaXOAWTbCS B HEpabOTAIOIIEeM COCTOSHUHU, paboTaTh MOJ TMOJHOM HAarpy3KoW MpH paclHiIOBKE
CTBOJIA JIepeBa W TIOJI Majol Harpy3KOW NpH pPaCHUIOBKE OOKOBBIX BETBEH, CBEPIMIHHBIN
UHCTPYMEHT MOXET paboTaTh B yJapHOM U O€3yJapHOM pPEKHMMax M, KpOME TOro, Ha pa3HbIX
CKOpPOCTSIX BpalllCHHUs);

C) BCEe H3MEHEHHsS YCIOBUU pabOThl, KOTOpbIE MOTYT OKa3aTh BIHMSHHE Ha YpOBEHb
BO3JICUCTBYIONIECH BHOpanuu (Hampumep, OCTOHOJIOM MOXET CHadaja ObITh HWCIIOJIB30BaH IS
paspylieHus TBEPAOrOo OETOHHOTO TMOKPBITUS, a 3aTeM 0ojee MSATCKOTO TPYHTOBOTO CIOS;
nu@oBabHas MalllMHA MOXKET CHayajga ObITh MCIOJb30BaHa ¢ a0pa3WBHOW IIKYPKOMW, a 3aTe€M C
6opdpesoii);

d) Bce BcTaBHbIE HHCTPYMEHTBHI, KOTOpPHIE MOTYT BIIMATh Ha YPOBEHb BO3ICHCTBYIOIIEH
BUOpanuu (Hanpumep, MTU(GOBAIBHBIN CTAHOK MOXKET ObITh UCIOJIB30BaH C HA0OPOM HaXKIAUHBIX
OyMar pa3HOW CTEIEeHH 3EPHHUCTOCTH - OT TpyOOil JIO YUCTOBOH 0OpabOTKH; KaMEHIIMK MOXKET
MPUMEHSATH MHEBMAaTUYECKOE 3yOMIIO C IIUPOKUM HAOOPOM Pa3IMUHBIX 3yOu).

Kpowme toro, nenecoodpazHo TakkKe MOJTyYHUTh:

e) uHpopmManuio OT pPabouux U KOHTPOIUPYIOUIUX JIHMI[ O CUTYyalMsX, KOTJAa BO3MOXKHO
MOSIBJICHWE MAaKCUMaJIbHOM BHOpaInu;

f) olleHKM MOTEHIIMATBHON BUOPALIMOHHON OMACHOCTH KaXKJI0M Onepaluyu Ha OCHOBE JAHHBIX O
napameTpax MpOU3BOJAUMON BUOpAIMH, MPEAOCTABIAEMBIX M3TOTOBUTEIEM PYYHOW MAIIMHBI (CM.
npuiio’keHue A), WIM HCIONb30BaHMS (MPH HUX HAIWYHH) PE3yJbTAaTOB BBIMOJHEHHBIX paHee
M3MEPEHHI JIJIs1 PYYHBIX MaIIMH TOTO K€ BUJIA.

5.3 Opranu3anusi npoBeeHUs1 M3MepeHuit

5.3.1 llpoao:kuTeIbHbIE H3MEPEHHS B MPoIlecce HENMPEPHIBHOIO BHINMOJHEHHUSI ONepaluu

Ecnu pabouast onepanusi He MpepbIBaeTCs AIUTENbHBIN NEPUO] BPEMEHHU, B TEUCHHE KOTOPOTO
OTIEpaTOp COXPaHSIET KOHTAKT C BHOPUPYIOIIEH MOBEPXHOCTHIO, TO U3MEPEHUS] BUOPAIIMH MOTYT
OBITh TIPOBEJCHBI B TEUYEHHE BCEro 3TOro mnepuopaa. Jlomyckaercsi, 4yToObl AaHHas oOmepanus
COMPOBOXKAAIACH U3MEHEHUSMH YPOBHSI BUOpAaIlMU TPHU YCJIOBUH, UYTO ITH MU3MEHEHUS SIBIISIOTCA
JUTSL Hee XapaKTePHBIMHU.

Jlyist olleHKH BUOPAIIMOHHOW SKCTIO3HIIMU 32 CMEHY MOMUMO MH(pOpMaIu 00 ypoBHE BUOpanuu
HEo0X0[uMa TaKKe OIEHKA AJTUTEeIbHOCTH BO3/ICHCTBUS BUOpALlMU B TeUeHUE paboyero AHs.

5.3.2 IlpoposkuTe/IbHbIE U3MEPEHHs B MIPolecce BHINOJHEHUS ONlepalluu ¢ epepbiBAMU

Ecnu pabouast onepansi, BoIIIONHAEMas B TEUECHUE ATUTEILHOTO IEPUOA BPEMEHH, BKIIIOYAET B
ce0st KOPOTKHE OCTAHOBKH, KOTJa BO3JCHCTBHE BHOpAIMU OTCYTCTBYET, TO U3MEPEHHs BUOpanuu
TaKk)Ke€ MOTYT OBbIThb MPOBEACHBI B TEUEHHE BCETr0 ATOrO IMEpHOJa MpPU YCIOBUHU, YTO yKa3aHHBIC
OCTAaHOBKHU SIBJISIFOTCS COCTABHOW YAaCThIO BBINOJIHEHUSI OINEpAllUd M ONEpaTop TIOCTOSHHO
MO/JICPKUBAET KOHTAKT C PYYHOM MAIIMHOW WM oO0pabaThiBaeMOW ACTalIbIO, CYIIECTBEHHO HE
M3MEHSIS TTOJIOKEHUSI CBOUX PYK.

Jlnst orieHKM BHOPAIMOHHOM AKCIIO3UIIMH 32 CMEHY TOMUMO WH(OpMaIuu o0 ypoBHE BHOpaIUu
Heo0XOouMa TaKKe OIEHKa JUIUTEIHHOCTH BO3CHCTBHs BUOpanuu B TeueHue paboduero nHs. B
JAHHOM CiIy4ae OIEHKa JIMTEIbHOCTH BO3JEUCTBUS BKIIOYAaET B ceOs KOPOTKHE IEPEpPbHIBHI B
BO3/JICUCTBUM BHOpallMUd M, TakuM OO0pa3oM, IPEBHIIIAET COOCTBEHHO BpeMsl BO3JACHCTBUS
BHUOpaIuy.

5.3.3 KparkoBpemMeHHbIe H3MepPeHHs B MPoLecce BHINMOJIHEHHS ONEPALM € NepepbIBaAMH

Ecnu B mponiecce paboThl onepaTop MOXKET YacTO OTIYCKaTh (OTKIAAbIBATh B CTOPOHY) PYUHYIO
MalInHy Wik o0pabaTeiBaeMylo JeTallb, IEpeMeaTh PyKU K APYTUM YacTsSIM MAIIHHBI WX OpaTh
HOBBIE JIeTallu U1 00pabOTKH, a TaK)Ke €CJIM B PYUYHYIO MAallMHY MOTYT ObITh BHECEHBI KaKue-TO
W3MEHEHUsl (HalpuMep, BCTABIEHBI ApPyTHe NUIU(POBAIBHBIC JEHTH WM CBEpJia) WU ONEepaTop
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OepeT Ipyrylo pyyHylO MalllHY, TO BO BCEX 3TUX CIydasX MPUMEHUMBI TOJbKO KPAaTKOBPEMEHHbBIE
U3MEpPEHUs B TEUCHUE KaXXI01 (ha3bl paboueii onepariym.

WNHorna mosydeHUe HaAEKHBIX H3MEPEeHU BO BpeMsi OOBIYHOIO BBINOJIHEHUS padouei
orepanuy 3aTpyJHUTENBHO WIM HEBO3MOXHO, IMOCKOJIBKY CTOYKH 3pEHHS MPOLEAYpbl U3MEPEHUs
JUIUTENIHOCTh JAEUCTBHS BUOPALIMU MOXET OBITh CIHUILIKOM KOpOTKa. B 3TOM ciyuae nomyckaercs
NPOBEICHUE M3MEPEHUH B MpoIlecce MMHTAIMHM padoyeil orepanuu, KOorja MEepHOAbl JeHCTBUS
BUOpAIMM UCKYCCTBEHHO YAJIHMHSIOT, HO paboune YCIOBUS IPU 3TOM HOJIEPKUBAIOT MAaKCUMAaJIbHO
OJM3KUMH K TEM, YTO UMEIOT MECTO TIPH OOBIYHOM BBITIOJTHEHUH paboyeii oreparum.

Jlnist O1leHKH BUOPAIIMOHHOM 3KCIO3MIIMU 32 CMEHY MOMHUMO MH(pOpMaLuu 00 ypoBHE BUOpAIUH
HeoOXouMa TaKXe OLIEHKAa JUINTEIbHOCTH BO3JEHCTBUS BHOpanMM A Kakaol paboueit (asbl
olepanuu.

5.3.4 U3smepenusi B TedyeHHe (PMKCHPOBAHHOIO NMEPHOAA BPEeMEHH BCINIECKOB BHOpanmu,
OJMHOYHBIX MJIM MHO’KECTBEHHBIX YAapOB B Npolecce BHINOJHEHHS ONepanuu

Ecny mpu BBINONHEHHWH OTHAEIBHBIX OINEpaluil (HampuMmep, ¢ HCHOJIb30BAaHUEM KJIEMabHBIX
MOJIOTKOB, I'BO3/1€3a0MBHBIX MAIIMH U T.JA.) HAOIIOAAIOT KPAaTKOBPEMEHHBbIE BCILJIECKH BUOpaIMH,
KOTOpbIE MOTYT HOCUTb XapakTep OJMHOYHBIX WM MHOKECTBEHHBIX YyAAapOB, WIH CaMO
BO3/I€HCTBUE BUOPALMU MOXKET ObITh KPaTKOBPEMEHHBIM (HanpuMep, MpHU MCIIOJIb30BaHUU yIAPHBIX
railkoBepToB), TO IMOJIyYEHHUE OLIEHKH PEAJbHOTO BPEMEHHU BO3AECUCTBHUS MOXKET HaCTO OKa3aTbCs
3aTPyJHUTENIBHBIM, XOTsI O0Iee YUCIIO MPOLECCOB UMITYJIbCHOTO THIIA B TEYEHHE BCEro pabodero
JTHS MOXKHO JIETKO OLEHUTb. B 3TOM cilydae pekoMeHAyeTcsl MPOBOAUTH MU3MEPEHMsI B TEUEHHE
(UKCUPOBAHHOTO MHTEpBAJIa BPEMEHM, BKJIIOUYAIOIIETO B ce0sl BpeMs, 3aTpPau€HHOE Ha OJHY MU
HECKOJIbKO 3aKOHYEHHBIX OIlepaluil C UCIIOIb30BAHUEM PYYHOM MamuHbl. [lepuon m3mepenuii, o
BO3MOXHOCTH, JIOJDKEH BKJIIOYATh B c€0sl MUHMMaJIbHbIE HHTEPBAJIbI 0 Hayasa, ocjae OKOHYaHUs
U B IIEpEPHIBE MEXKy UMITYJIbCHBIMU BO3AEHCTBUSIMH.

Jlnis olileHKH BUOPAIIMOHHOM AKCMO3UIUH 32 CMEHY IMOMHMO MH(OPMALUU O YMCIEe UMITYJIbCOB
BUOpauMu B TeyeHHe pabodero JHS MU HMX YPOBHSAX HeoOXoauma Takke HHPopManus o
JUIUTENIbHOCTH U3MEPEHUI U YUCIIe UMITYJIbCOB BUOPALMU B KaXKAbI MEpHOA U3MEPEHUH.

Ilpumevanus

1 B ciyudae, koraa pabouuii moaBepraercst BO3IEHCTBUIO MHOXKECTBEHHBIX YAapOB WJIM BHOpAIMU MEPEXOIHOTO
BU/a (HampUMep, IPH WCIIOJIB30BAaHUM PYYHBIX MAalIMH JUIS KPEIUIeHHs Jertaliei), MeTton, npemioxkenHsiii B [OCT
31192.1, MOXeT naBaTh 3aHWIKCHHYIO OIICHKY CTENCHHM JXCCTKOCTH BHOPAIMOHHOTO BO3ACHCTBHS. 32 HEUMECHHEM
JyYILero, JaHHBIM METOJ MOXKHO IMPHUMEHSTh, HO K MHTEPIPETAlUU TOIy4YE€HHBIX PE3YIbTaTOB CIEIYET OTHOCUTHCA C
OCTOPOXKHOCTBIO, O UeM HEOOXO0ANMO CJIeNlaTh COOTBETCTBYIOILYIO 3aIIMCh B IPOTOKOJIE HCIIBITAHHA.

2 V3MmepeHns BUOpAINH, BEHIIOIHSAEMBIE IS TIOCIEAYIOMIET0 CPAaBHEHUS Pe3yNbTaToB (HAIpUMep, I CpaBHEHHS
BUOPOAKTHBHOCTH IBYX PYYHBIX MAIIMH WM JUIS ONCHKH pa3iInddii B BUOpAalWM BCIIEIACTBHE HCIOIH30BAHUI
Pa3IMYHBIX BCTaBHBIX HHCTPYMEHTOB), BAYKHO TPOBOAMTH MIPH HENPEPHIBHON padOTe PYYIHON MAIIMHBI, HCKITFOYAIOMIEH
J00BIE TIEPEPHIBBI B BO3JECHCTBUN BUOpAITUH.

5.4 InuTeJbHOCTH MPOBEIeHUsI U3MepeHuit

5.4.1 N3mepeHus B peskuMe 00bIYHOTO BBITIOJTHEHUsI pa004YHX onepanui

Pe3ynbrarsl n3MepeHn MOTy4Yar0T YCPEIHEHUEM 10 MHTEPBALy BPEMEHH, NPEACTABUTEIBHOMY
C TOYKM 3pEHHUS TUIUYHOIO HCIOJIB30BAHUSA DPYYHOW MAalIMHBI WIM THUIIMYHOTO BBIOJHEHUS
TEXHOJIOTMYECKOro rmnpomnecca. 110 BO3MOXHOCTM H3MEPEHMs HAYMHAIOT B MOMEHT IIEPBOIO
KOHTaKTa pyk pabouero ¢ BUOPHUPYIOLIEH MOBEPXHOCTHIO M 3aBEPIIAOT B MOMEHT Pa3pbiBa 3TOr0
KOHTakTa. B naHHOM MHTepBajse BpeMEHM MOTYT HaOJI0JaThCsl U3MEHEHHs] YPOBHsS BHOpaluu,
BKJIIOUAs AK€ NIEPUOBI €€ ITOJIHOTO OTCYTCTBHS.

[To BO3MOXHOCTH BBIOOPOYHBIE M3MEPEHHS MPOBOAAT B Pa3IMYHBIE MOMEHTHI pabodero JHs C
HOCJEAYIOIUM yCpEIHEHHEM, 4YTOOBbl OBIIM YUYTeHbl W3MEHEHHMs B XapakTepe BHOpaluu Ha
IPOTSKEHUH pabovero JHS.

PesynbraTsl cepun n3 N uaMepeHuil BUOpaluu yCpeaHsoT no Gopmyie
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(1)
TZI€ apyj - PE3YJIBTAT j-TO U3MEPEHUS;
t; - JNINTEIBHOCTB j-TO U3MEPEHHUS;

- i
J_Z_‘iz;.

Uacto Bo3melicTBue BHOpanuu HAOMIOMAIOT B TEYCHHE KOPOTKUX TMEPHOJOB BPEMEHH,
MHOTOKPAaTHO MOBTOPSIONIMXCS Ha MPOTSHKEHUH pabouero gHSA. XOTA HM3MEPEHUs MOTYT ObITh
YCPeOHEHBl IO TMOJHOMY LMKy omepanud (BKIIOYas MEPHOAbl, KOT/a HCTOYHHK BHOpamuu
OTKJIIOUEH), Ha MPAKTUKE OOBIYHO HMMEETCS BO3MOXHOCTh IPOBECTH YCPETHEHHE TOJBKO IO
KOPOTKOMY TMEPHOY BPEMEHH, KOT/Ia pyKa HAXOIUTCS B KOHTAKTE C BUOPUPYIOIIEH TOBEPXHOCTHIO.

MuHUMalbHO JIOMyCTUMAasi AJUTENbHOCTh H3MEpPEHUI 3aBUCUT OT THIA BUOPAIMOHHOTO
CUTHaJa, CPEJICTB M3MEPEHUN W BBIONHSAEMOW paboumMm omepamnuu. OOmiee BpeMs H3MEPEHHUS,
MPEACTABISIIONIEE COOOKW CyMMYy OTACIBHBIX HW3MEPEHUM, MTOJDKHO OBITh HE MeHee | MuH.
[IpeamnodTuTebHO BMECTO OJHOTO OOJIBIIOTO TEepHo/ia W3MEpPEHUil OpaTh HECKONIBKO (HE MeHee
TpeX ISl KaXKI0M orneparuu) 6o1ee KOpOTKHX.

W3mepeHuss oueHb KOpPOTKOW JUIMTENBHOCTH (MEHee &8 C) HEHAJEKHbl IIpU OLEHKE
HU3KOYAaCTOTHOM COCTaBIIAIONICH, MOATOMY WX peKoMeHmyercs u3berath. [Ipm HE0OX0aUMOCTH,
€CJIM BpeMs BO3JCUCTBUS BUOpAIlMM B IMPOILIECCE BBITIOJHEHUS OMEparuu Maio (Hampumep, s
NUTM(OBANTBHBIX CTAaHKOB HEKOTOPBIX THUIIOB XapaKTEpPHO OYEHb KOPOTKOE BpeMsl KOHTaKTa C
BUOpUPYIOIIECH TOBEPXHOCTHIO), YBEIMUUBAIOT OOIIEEe YHCIO M3MEPEHUI TakuM 00pa3oM, 4TOObBI
0011ast UTMTEIIbHOCTh U3MEPEHUH JIJIs1 JaHHOM Oorepaliuy cocTaBuia 1 MUH u Ooiee.

[Tpumeuanue - TpeOoBaHHMe K MUHMMAJIBHOM JJIMTEILHOCTH M3MEPEHHMH CBS3aHO C YCIOBHEM OOECHEeYEeHUs
HEOOXO0AMMOM CTAaTUCTUYECKON TOYHOCTH T0JIy4aeMOo OLICHKH.

5.4.2 N3mepeHusi Npu UMUTALMH PAad0OYMX ONepanuii

Ecnmu mpoBeneHne w3MepeHHd NMpH OOBIYHOM BBIIOJHEHWH OIEPAlMd HEBO3MOXHO WU
3aTpyAHEHO, JOMYCKAETCs BHIIOIHATh UX IPU UMHUTALMHN paboyero mpoiecca.

OCHOBHBIM Ha3HauY€HUWEM HMMHTALUMU paboyeil omepanuu sBISETCS OOECIEUEHUE IMPOBEICHUS
U3MEpPEHUil B Te€UEHUE UIUTEIIBHOTO MEePHoa BPEMEHH, YTO HEBO3MOXKHO PEaTn30BaTh B OOBIYHBIX
YCIIOBUSIX €€ BBIIIOJHEHHUSI.

Hanpumep, o6paboTrka HeOONBIION MO pa3Mepy OTJIMBKM Ha IIIM(OBATBHOM CTaHKE MOXET
3aHMMAaTh BCETO HECKOJIBKO CEKyHI. B 3ToM ciayuyae BMecTO NpOBEIEHHsI OOJBIIOIO 4YHUCIIa
KPaTKOBPEMEHHBIX M3MEpPEHHH Ul pa3HbIX OTJIMBOK I1€JeCO00pPa3HO UMHUTHPOBAThH BBIOJHEHHE
orepanuy nuMpOBaHUs Ha HEOOIBIIOM YUCIIe OPaKOBAaHHBIX OTJIMBOK, UCTIONB3YS KXKIYIO0 M3 HUX
10 HECKOJIBKO pas.

[Ipouecchl mpuitokeHUs: py4yHOil MalIMHBI K 00BEKTY 00pabOTKU U €€ OTHSTHS, a TaKKE 3aMEHa
pPY4YHOH MallMHBI MM 00pabaThIBA€MOIo H3JENUS - BCE 3TO MOXKET IMOBIMATH HA pe3yJbTar
u3MepeHuil. i npeaoTBpalleHust 3TOr0 PEKOMEHIyeTCsl MPOBOAUTh M3MEPEHUS NMPU UMHUTALUU
pabouero npolecca, CrieualIbHO OPraHU30BaHHOTO TaKUM 00pa3oM, 4TOOBI N30€KaTh OCTAHOBOK B
BBITIOJTHEHUH OTNEPAIUH.

5.5 Onenka INTEJLHOCTH BO3/1eiicTBUS BUOPalliH B Te4eHUe padouyero JHsA

Jns  Kaxaoro HMCTOYHMKA BHOpalMM JOJDKHO OBbITh TOJIYYEHO 3HAYEHWE JUIMTEIbHOCTU
BO3/CUCTBUS BUOpalMu B TeueHHe pabodero aHs. OLieHKa TUIMYHOIO BPEMEHM BO3JCHCTBUSA
MOJKET ObITh OCHOBaHa:

- Ha U3MEPEHUH peallbHOT0 BPEMEHHU BO3/AEUCTBHS B IPOLIECCE OOBIUHOTO BBIMOIHEHUS pabodero
3aaHus (HampuMmep, Ui TOJIHOTO padodero IUKIa WM Ha MpeacTaBUTEIbHOM 30-MUHYTHOM
WHTEpBaJe) U
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- Ha MHPOPMALIMU O pacHpeesieHHH padovyero BPEMEHH B TEYEHUE CMEHBI (HAIpUMep, YuCIie
pabounx IUKIIOB, MPUXOAAIINXCS Ha OJTHY CMEHY, WJIH JUIMTEIIbHOCTH pabovell CMEHBI).

BHavane onpenensior, Kak J0JIr0 U OT KAKOTO HCTOYHHMKA ONIEpaTOp MOABEPTaeTCsi BO3ACHCTBUIO
BUOpaMy 3a 3aJaHHBINA MEepuox BpeMeHH. J[Js 3TOro MoryT OBITh HCIIOJNB30BaHBI CIIEAYIOIIHE
METO/IbI:

- I3MEPEHHE CEKYHIIOMEPOM;

- TPUMCHEHHE CICIHAIBHOTO PErrcTparopa IaHHBIX, CBA3aHHOIO C PYYHOH MAIIWHOW H
AKTUBU3UPYIOIIETOCS BO BpeMs €€ paboThl;

- aHAJIU3 BUJICO3AITUCEI;

- TIOJTyYeHHE BEIOOPKU U3 PA3ITUYHBIX pA0OYHX COCTOSHHA.

CaMbIM HaJ€)KHBIM HCTOYHUKOM HH(pOpMAlMU O pacmpeleleHHH AeATeIbHOCTH B TEUYCHUE
TUITUYHOTO pabodvero JHS SBISIOTCS 3aIUCH B pabodem xypHaie. OHaKO HEOOX0UMO YOSAUThCS
B TOM, YTO MOJy4YacMble TaKUM OOpa3oM CBEICHHS CIOCOOHBI O0ECHEYUTh TOUYHYHO OICHKY
BUOpAIIMOHHON SKCIIO3UIMHK 3a cMeHy. Hampumep, 3amucu B pabodyem KypHaje MOTYT JaTh OY€Hb
TOYHYIO WH(POPMAIIHIO O YHCIIEC MOJHOCTHI0 00pa0OTaHHBIX OOBEKTOB K KOHILy KaKIOTro pabodero
IHsI, HO B CJIydae, e€clid B paboTe ydacTBOBajo Oojiee OJHOTO OIeparopa WM K KOHIYy pabodei
CMEHBI OCTAJIMCh HEOOpaOOTaHHBIC OOBEKTHI, TaHHAsT HH(OPMAIIHSI MOXKET OKa3aThCsl HETIPUTOTHOU
JUTSL HETIOCPEACTBEHHOTO pacyeTa BUOPAIIMOHHOM SKCITO3UIINY 32 CMEHY.

He3aBucumo oT TOro, Kakoi METOJ] UCTIONB3YIOT [Tl H3MEPEHH BUOpAIUU, HEOOX0AUMO 3HATh
MIOJTHOE BpeMsi €€ BO3JIEHCTBHA B TeueHHe pabodero nHsA. Eciu BHOpauio ycpemHSIOT MO BCEMY
paboueMy MKy, JUIMTEILHOCTh BO3JICHCTBHS ONPEACISIOT KaK BpeMsi OJHOTO paboyero mukIia,
YMHOXXEHHOE Ha YHCIIO0 padOYMX IMKIOB 3a paboumii JeHb. Eciau n3MepeHus: mpoBOAST B TCUCHHE
BPEMEHH, KOTJIa pyKa HAXOJUTCS B KOHTAKTE C BUOPHPYIOIIEH MOBEPXHOCTHIO, OIICHUBAIOT MOJIHOE
BpEMs 3TOTO KOHTAKTa B TEYEHUE paboyvero JHs.

Buumanne! OObIYHO B OTBET Ha MPOCHOY OLIEHUTH BPEMSI TUIMMYHOTO UCIOIB30BAHUS PYUHOU
MAaIlIMHBI B TEUYCHHE pabodvero THS OIepaTophl JAI0OT 3aBBIIICHHBIC OIICHKH, BKIIIOYAs B HETO IMay3bl
B pabore (Hampumep, MPOMEKYTOK MEXAy 3aKpyuyWBaHHEM JIByX TacK MpPHU HCIOJIb30BAHUU
raifkoBepTa WM BPeMs IS TIOATOTOBKH HOBOTO 00padaThIBAEMOTO M3ICIIHS).

HNpumeuanue -T'OCT 31192.1 ycraHaBnMBaeT METO OLEHKH BUOPALMOHHOM 3KCIO3UIMU 32 CMEHY TOJIBKO B
npezaenax omgHoro pabodero gHS. OZHAKO B HEKOTOPHIX OOCTOSITEIBCTBAX MOXKET OBITH JKENAaTENFHBIM IOIyYCHHE
OLICHOK BO3JICHCTBHA Ha OCHOBE MH(OPMANH O BO3JCHCTBHU B TEUEHHE OOJIBIIET0 Mepruoa BpeMeHH. [ HeKOTOPhIX
BUIOB paboT (HampuMep, B CTPOMTENBCTBE) BpeMsd, 3aTpadrBaeMoe Ha paboTy ¢ BHOPOOMACHBIM HMHCTPYMEHTOM B
pas3Hble pabodne IHU, MOXKET OBITh CYIECTBEHHO PA3IMYHBIM; MO3TOMY TPYAHO, 2 TO X HEBO3MOXHO HCIOJIb30BaTh
HaOJIIOZICHUSI WIIH 3alucH pabodero KypHasa IJisl OLEHKH TUIIMYHOTO BPEMEHH BO3ZICHCTBUS B T€UEHHE Pabodero AHs.
[Tpumeps! METOZOB, IPUMEHAEMBIX JIJIsl OLCHKHA BUOPAIMOHHOTO BO3/ICHCTBYUS Ha MHTEPBAJIC BPEMEHH, ITPEBBILIAOIIEM
OJIH pabouuii 1eHb, AaHbl B IPUIIOKEHNH B.

6 IlpoBenenne u3mepeHunii BUOpauMu

6.1 U3mepuTesbHasi annapaTypa

6.1.1 O0mme mosoKeHUs

B kadectBe mardunkoB BHOpamMu OOBIYHO HCIONB3YIOT —akcejaepomerpsl. [lomydenue
KOPPEKTHUPOBAHHOTO BHOPOYCKOPEHHS BO3MOXHO C HMCIIOJIb30BAHHEM PA3IUYHON M3MEPUTETHLHON
anmapaTypebl.

OnHuM H3 CrOCcOOOB SIBISICTCSI M3MEPEHHE C TOMOIIBI0 BHOPOMETpA, BBHIMOIHAEMOTrO, Kak
NpaBWJIO, B OJHOM (YHKIMOHAJHLHOM OJIOKE M HMMEIOIIEr0 BCTPOEHHbBIE (YHKIMH YaCTOTHOU
KOPPEKIMH U MHTErpupoBaHus. Takoi mpubop mpeaHasHaueH, B MEPBYIO Oo4Yepelb, sl IKCIpecc-
OLICHKH BHOPAllMOHHOTO BO3JCHCTBHA Ha pPabdOYMX MecTaX M MOXeT OBITh TNPHUMEHEH B
OOJBIIMHCTBE CUTYallMil, Ha KOTOpbIE PACHpOCTpaHseTCsl HacTosAmui craHnapt. OIHAKO cero
HIOMOIIBIO HEBO3MOXXHO KOHTPOJIMPOBATh NPAaBIIBHOCTD MPOBECHUS H3MEPEHHH.

Bonee cioxHble M3MEpUTENbHBIE CUCTEMbI YaCTO OCHOBAaHBI HA BBHIMOJIHEHUM TOW WIM HHOM
(GopMBI 4acCTOTHOTO aHaW3a (HANpUMeEp, B TPETHOKTABHBIX MJIM Y3KHX TI0J0CaxX YacToT); IS
XpaHeHUss WH(OpManMM B HHUX MOXET OBITh TNPEIyCMOTPEHO HHU(POBOE WM aHAIOTOBOE
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YCTPOMCTBO 3almuCH AAaHHBIX, a A7 cOopa W aHanM3a MH(DOpPMAIMKM HCIOIB30BaH KOMIIBIOTED.
Takue cucTeMBl IIOpOKE W CIOXKHEE B OKCIUTyaTallid, 4YeM MPOCThIe BUOPOMETPHI, OJHAKO
MO3BOJIAIOT KOHTPOJIHPOBATH MPOIIECC MTPOBEACHUS HU3MEPEHU.

YacToTHBI aHAIHM3 TOJIE3HO TMPOBOAMTH, €CIIM MMEIOTCS KaKHe-THOO COMHEHHS B OTHOIICHHUH
KayecTBa CUTHaja BUOPOYCKOpeHHs (HampuMmep, BO3MOXKHOTO HAJWYHsI CABHra HYJIEBOTO YPOBHS,
cM. 6.2.4). OH TO3BOJHT TaKXe MOTYyYUTh HHOOPMAIMIO O JOMHUHHUPYIONINX YaCTOTAaX W HAIWIHU
TapMOHHUK B CIEKTPE CHTHala, YTO MOXET CIHOCOOCTBOBATH BBIPAOOTKE Mep MO 3(PPEKTUBHOMY
CHID)KEHUIO BUOpaIUH.

B npenenpubix ciydasx npumenumoct I'OCT 31192.1 (mampumep, Ui MOBTOPSIOIIUXCS
yAapoB, sl BUOpalMy ¢ JOMHUHUPYIOIIMMHU YaCTOTHBIMHU COCTABJISIOIIMMM B TUANa30HE CBBIIIE
1400 I'm) MoOXeT oOKa3aThCsl TMOJIE3HOW JI00as MOMONHUTENbHAas HHQOpMAIHs, IOJy4YeHHas C
MIOMOIIIBIO 00JIee CIIOKHBIX H3MEPHUTEIBHBIX CHCTEM.

MunumanbHble TpeOOBaHMS K W3MEPHUTENBHOM ammapaType (XapaKTepUCTHKU YacTOTHOU
KOPPEKIMH, TPEeNbl JOMYyCKOB, JWHAMHYECKUI AHana3zoH, Kod(QQUIMEHT Mpeodpa3oBaHus,
JUHEWHOCTh MPeoOpa3oBaHUsl U MHIUKAIUS MEPEerpy3Kd U Jp.) IS COOTBETCTBYIOIIMX CPEICTB
u3MepeHuit u ananusa ycraHosieHsl B [OCT MCO 8041.

6.1.2 AxcesiepoMeTpbl

6.1.2.1 O6mue noyaoxeHus

Bri6op akcenepomeTpa ompenensercs 0XHIaeMbIM YPOBHEM BUOpaIluu, JAMANa30HOM 4YacToT,
(GU3NIECKUMHU XapaKTEPUCTHKAMH BUOPHUPYIOIIEH IMMOBEPXHOCTH M YCIOBHSMH, B KOTOPBIX OH
JOJKEeH paboTaTh.

6.1.2.2 YpoBeHs BUOpanuu

Pyunple MammHBI MOTYT TPOU3BOAWTH BHUOpAIUIO BBICOKOTO ypoBHS. Hampumep,
THEBMATUYECKAE MOJIOTKA CHOCOOHBI CO3/1aBaTh BUOpAIMIO ¢ MaKCHMAIbHBIM YCKOPEHHEM OT
20000 mo 50000 m/c2. Opnako mpu 3ToM OoJIbIIAs YacTh BUOPAITMOHHOMN SHEPTHH JIKUT AAJEKO 32
npelenaMl 4YacTOTHOTO Juana3oHa, paccMaTpUBaeMOro B HacTodleM craHaapre. Iloatomy
BBIOMpATh AJIsl U3MEPEHUH ClieyeT TaKoH aKceIepoOMETp, KOTOPBIA MOXKET COXPaHATh CIOCOOHOCTh
(YHKIMOHMPOBATh TpPH BBICOKMX 3HAYCHHSIX YCKOPEHHS M, B TO € BpeMs, 00ecreunBaTh
U3MEpeHHs] BUOpaIMM 3HAUYUTEIBHO OOJiee HM3KOTO YPOBHS B auama3zoHe oT 5,6 mo 1400 I'm.
BuOpanuio Ha oueHb BBICOKMX YAaCTOTaX MOYKHO MOJaBUTh C MOMOUIbI0 MEXaHUUYECKOro (puibTpa
(cm. mpunokenue C).

6.1.2.3 /Inana3oH 4acTOT

Ha Bb160Op akcenepomeTpa OKa3bIBaeT BIMSHHUE TAK)XKe TaKas €ro XapaKTepUCTHKA, KaK OCHOBHAs
4acToTa Pe30HAHCHBIX KojeOaHuid. MHpopmauio 06 OCHOBHOW YacTOTE pE30HAHCHBIX KOJeOaHUN
aKceJlepoMeTpa MPEJOCTABISIET €r0 U3roToBUTeNb. B coorBeTcTBHM ¢ TpeboBanusmu ['OCT UCO
5348 ocHOBHas 4acTOTa PE30HAHCHBIX KoJeOaHWil NoyrKHA Oojiee 4eM B MATh pa3 IMPEBBHINIATH
BEPXHIOIO TPaHUIy AMAMa30HA 4YacTOT M3MEpeHud (B ciydyae JIOKaJIbHOW BHOpanuu 3To Oyaer
coctaBiaTe 7000 I'm). [lng akcenepoMeTpoB IbE30IEKTPUUYECKOTO THIA YacTOTa PE30HAHCHBIX
KoJieOaHuil JODKHA OBITH €Ile MHOTO BBINIE yKa3aHHOH, - B wmaeane Oosee 30 kI, - 4TOOBI
MUHUMM3UPOBATh BEPOSITHOCTh UCKAKEHUH BCJIEACTBUE CABUTA HYJIEBOTO YPOBHS (CM. 6.2.4).

IIpumewannme - He crmemyer myTaTh OCHOBHYIO YacTOTy PE30HAHCHBIX KOJEOaHWH aKcelepoMeTpa ¢
PE30HAHCHOM YacTOTOM akceJIepoMeTpa IOcje ero YCTaHOBKM Ha 00pabaThIBaeMyro A€Talb WM PYYHYIO MAIIMHY -
TIOCJIEAHSST XapaKTEPUCTHKA OIIPEAEIIeTCs CBOWCTBAMH CHCTEMbI KpEIIeHUs akcesnepoMeTpa. Ha mpakTuke pe3oHaHC
TaKOTO YCTaHOBJIEHHOTO aKceIepoMeTpa OyAeT JIeXkKaTh CYIECTBEHHO HMKE OCHOBHOW PE30HAHCHOM 4YacTOTHI (CM.
6.1.4).

6.1.2.4 BousiHue Macchbl akcenepoMeTpa

[Tocie kperieHus akcelepoMeTpa Ha BUOPHPYIONIYIO MOBEPXHOCTh XapaKTEPUCTUKUA BUOpAIUU
9TOW MOBEPXHOCTH TPETEPIICBAIOT U3MEHEHUs. UeM MEHbIE Macca aKcelepoMeTpa, TeM MCHBIIE
OyneT ero BnusiHUE Ha BHOpanuio (cM. 6.1.5).

6.1.2.5 Bueurnue ¢haktopsl
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Ilpu BBIOOpPE akcenepoMeTpa, MPEAHA3HAYEHHOro i paboThl B OCOOBIX  YCIIOBUSX
OKpY’Kalomen cpeipl, HeOOXOJMMO TMPUHUMATh BO BHUMAaHHE YyBCTBUTEIBHOCTH KOA(HUIMECHTA
npeoOpa3oBaHus aKcelepoMeTpa K TeMIlepaType, BIKHOCTU U APYTUM BHEUIHMM (pakTopam (cM.
I'OCT HUCO 8041).

6.1.3 MecTa ycTaHOBKH aKceJiepOMeTPOB

Cornacio I'OCT 31192.1 u3mepenust BuOpauuu cCleIyeT MNPOBOJUTH B HENOCPEACTBEHHON
OMM30CTH OTTOrO MecTa Ha JaJOHM (JIaJOHAX), KOTOpPOE COINpHKAacaercss ¢ BUOpupylomen
MIOBEPXHOCTHIO. PEKOMEHIyeTCsl yCTaHABIMBATh aKCEIEPOMETP B LIEHTPE 30HBI 00XBaTa, €CIH ITO
HE MeIIaeT HOpMalbHOMY OOXBaTy py4HOH MamMHbl (OpraHa ympaBieHusi, oOpabOaTbiBaeMOn
JIeTaan) pyKoil oreparopa.

[IpoBenenue u3MepeHUN HEMOCPEACTBEHHO IOJ JIaJ0HbIO OOBIYHO BO3MOXKHO TOJBKO MpHU
MCIIOJIb30BAaHUU CIIEUAIBHOTO ajantepa (cM. npuioxxkenue D). Taxoil amanrtep cienyer KpenuThb
O[] JIAJOHBIO WM MEXAy nanblamu. Ha npakTuke B GONBLIIMHCTBE CIy4aeB aKCEIEPOMETP KPEIsT
au00 B CTOPOHE OT JIAJOHW, JHOO C HIDKHEH CTOPOHBI PYKOSTKM B TOM MeECTE, KOTOpOE
COOTBETCTBYET CepeAMHe JIaJoHU. Eciam agantep 3aKuMaroT MeX1y HajlbllaMHu PYKH, aKCeIepOMETP
JIOJKEH HaXOJUTHCS KaK MOYKHO OJIMKE K IOBEPXHOCTH PYKOSITKH PyYHOW MAIIMHBI, YTOOBI CBECTH
K MHHUMYMY YCHWJIEHHE YIJIOBOM COCTaBisole BuOpanuu. AnanTep He JOJDKEH HUMETh
COOCTBEHHBIX PE30HAHCOB, CIIOCOOHBIX OKa3aTh BIMSHUE HA PE3yJIbTaT U3MEPEHU BHOpaIny.

PesynbraThl M3MepeHM B pa3HbIX TOYKaX BUOpUpYIOIIEH IOBEPXHOCTH Ha PACCTOSHUM,
MEHBIIIEM, YeM IIMpPUHA JIAI0HHA, MOTYT CYIIECTBEHHO OTJIMYAThCS APYT OT Apyra. B wactHOCTH, 3TO
XapaKTepHO JUIsl PyYHBIX MAIllMH ¢ OOKOBBIMHU PYKOSITKAMM (4acTO BCTPEYAIOLIMMUCS, HAlpUMep, Yy
YTIIOBBIX NUTH(OBAITBHBIX MAIINH), OCOOCHHO KOT/Ia )KECTKOCTh MX KPEIUICHHUS K KOPITyCYy pydHOU
MallliHbl Maja. B 3TUX ciyyasx peKOMEH/yeTcsl yCTaHaBIMBaTh aKCEJIEpOMETp B ABYX TOUKax (1O
00erM CTOpOHAM JIaZIOHHU), YTOOBI IMOTOM JIJIsl TIOJIyYEHHUsS! OLEHKH BHOPAIIMOHHOTO BO3JCHCTBHUS
YCPEAHUTH pe3yJIbTaThl IByX U3MEPEHUI.

Jnist py4dHBIX MalliH MHOTHX BHOB TOYKH M HANpPaBJICHUS W3MEPEHUS JIOKAJHHON BHOpAIH,
UCIIOJIb3yeMbIe B MPOLECCEe UCTBITAHUN /s 3asiBJICHUs] BUOPALIMOHHONW XapaKTEpUCTUKHU MalllHBI,
MOTYT OBITH OIpENEeNIeHbl B COOTBETCTBYIOIIMX HCHBITATENBHBIX KOJAX IO BHOpamuu (CM.,
Hanpumep, ['OCT 30873.2 - T'OCT 30873.14, [1] u npunoxenue A). Touku u3MepeHHs B
UCTIBITATEIBHBIX KOJAX YCTAHABIMBAIOT HMCXONsS W3 KOHKPETHBIX IeJeld M3MEepeHHil (4acTto B
HalpaBJIEHUU TOJBKO OJHOM OCH), OITOMY OHHU He Bceraa OyIyT yAOBJIETBOPATH LENSAM OLIEHKU
BUOpAIIMOHHON HKCHO3MLMHU 3a cMeHy. OJHaKo IpU BHIOOpE TOYEK M HANpPaBICHUN W3MEpEHUs
BUOpany Ha paboyeM MecTe MOJIE3HO CPaBHUTh UX C TEMH, YTO ObUIM MCIIOJIb30BaHbI B IIpOLECCE
UCTIBITAHUH JIJIs1 3asIBJICHUS] BUOPAIIMOHHBIX XapaKTEPUCTHK PYyYHBIX MAIIHH.

6.1.4 KpenuieHue akcejiepoMeTpoB

6.1.4.1 OGmue nonxoKeHus

AxcenepoMeTp Ha BHOpPHUPYIOIIYI0 IOBEPXHOCTb CJELyeT YyCTaHaBIMBaTh KECTKO. boiee
NopOoOHBIE CBEICHHSI O HEKOTOPBIX CIIOCO0aX KperuieHus AaHbl B puioxeHuu D. V3 BO3MOXKHBIX
Croco0OB KpEIJICHUsI CJeAyeT BhIOMpaTh TOT, KOTOPHIA OOECTeuMBacT HAJNEKHYIO (DHKCAIUIO
aKcelepoMeTpa Ha BUOPHPYIOIIEH MOBEPXHOCTH, HE MeIaeT paboTe py4yHOM MallMHBI U HE
OKa3blBaeT BIUSHMS Ha H3MepsieMylo BHOpauuio. Kaxnwlii crnocod KpemieHus HMeeT CBOU
JOCTOWHCTBA U HEJIOCTAaTKH, I03TOMY €T0 BEIOMPAIOT B 3aBUCMOCTH OT KOHKPETHON CUTYallHu.

Cucrema KpeIieHHss HE JOJDKHA YXyZJIIaThb JIMHEHHOCTh YaCTOTHOW XapaKTepUCTUKU
U3MEPUTEIIBHOTO TpakTa, T.. OHA HE JOJDKHAa OCHalNaATh WM YCHIUBATh OTJEIbHBIC
COCTaBJIAIOLIME BUOpallMM M HE JOJDKHA BHOCHTh PE30HAHCHl 0 BCEMY JHMANa3oHy YacToOT
u3Mepenuil. HagesxxHocTs ukcauy JaTYUKOB CIEAYET THIATEIbHO MPOBEPATH KakK 70, TaK U MOCIe
MIPOBEJICHUS UBMEPEHU.

AKcenepoMeTp, YCTaHOBJICHHBIM Ha PyYHYIO MAlllMHYy WIM Ha 00pabaTbiBaeMylo JeTajib, B TOU
WIA WHOM cTemneHu OyJIeT MellaTh ONepaTopy BBINONHATE ero padory. IlosTtomy kpemseHue
CJIeZlyeT BBINOJMHATH TakKUM 00pa3oM, 4TOOBl HEyA0OCTBa, NPUYMHSAEMBIC OIEpaTopy, ObUIM
MHUHHMMAaJbHBI. J{JI51 TOro peKoMeHyeTcs epe]l M3MEPEHUsIMU IPOBECTHU HAOIIOCHUS 3a TEM, KaK
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UMEHHO OIepaTop JAEpKUT PYUYHYI0 MallMHy WIM o0pabaTblBaeMylo [eTajb, 4TOObI BbIOpaTh
HauOosee MOAXOJAIINE TOYKM YCTAHOBKM W HaIlpaBJICHHUsS OpPUEHTALlMM aKCEIEpOMETPOB. IJTU
TOYKHU M HAIIPaBJIEHUS U3MEPEHUS 10JKHBI ObITh 3a()MKCUPOBAHBDI.

OueHp BakHO, 4TOOBI YCTaHOBKA AaKCeJIEpOMETpa HE IpHBENa K YXYIIIEHUI0 KOHTPOJIS CO
CTOPOHBI omepaTopa 3a paboTOi pydHOM MalMHBI W HapyLIEHUSM YCIOBHH 0€30MacCHOCTH €ro
pabotel. Hepeako Hammydmiee MecTo Uil M3MEPEHMH COBIANAET C IOJIOKEHHEM BBIKIIIOYATEIIS
pyuHoii mammHbl. CregyeT yOenuTbCs, YTO JAATYMKM BHOpALMU, CHUCTEMBl HMX KpEIUICHUS U
COEIMHUTEINbHbIE KaOeIu He MPEMSITCTBYIOT YIPABICHUIO PyYHON MAIlIMHOM B Mpoliecce ee padoThI.

6.1.4.2 KpenieHne Ha NOBEPXHOCTh C YIIPYTUM MOKPBITHEM

Ecin pykoATKM pyyHOM MalIMHBI MOKPBITHI MSATKUM MaTepuaioM, BUOpomepenaTOYHbIe
CBOWCTBA 3TOT0 MOKPHITHS OyAyT 3aBUCETh OT CHJIbI, JEMCTBYIOIIEH HAa HETO CO CTOPOHBI CUCTEMBI
KpeIUIeHUs JaTyhka BUOpamuu (mamee - gartdyuk). lloaToMy HEOOXOOUMO YOEOUTHCS, YTO
pe3yabTaThl M3MEpEeHUs BUOpanuu He OyIyT 3aBHCeTb OT YHpPYTHX CBOMCTB MaTepuana. Ecnu
U3BECTHO, YTO MaTepHall MOKPBITUS HE BBI30BET OCia0JIeHMsI BO3AECUCTBUSA BHOpaluu, TO MHpU
YCTaHOBKE JIaTUMKa!

- clieAyeT YJAIUTh 4acTh MMOKPHITUS B TOM 001acTH, TJI€ JOKEH ObITh YCTAHOBIIEH JaTUUK, WIH

- 3aKpeNnuTh JaTYUK TakuM 0Opa3oM, 4TOObI YNpyruil Marepuan OblI MOJHOCTBIO CXKAT IMOJ
JEHCTBUEM CHUJIBI CO CTOPOHBI KPEIUICHUS.

OObIYHO Takue AECUCTBUS ONpPaBAaHbI, MOCKOJIbKY YHpPyTHe MOKPBITHS Ha PYKOSTKaX PyUHbIX
MAalIMH, KaK MpaBUJIO, MpEIHAa3HAYEHbl HE U1 CHUKEHMsI BHOpALMH, a TOJIKO Ul YIy4ILIEHUS
YCITOBHI KOHTAKTa PYKH C PYKOATKOI .

D I/ISBGCTHO, YTO B HCKOTOPLIX CIydadX IJIOXO HO,HO6paHHO€ IOKPBITHUE CIIOCOOHO JAaXKC YCWJINMBATDH IEpCAaBacMyro
Bn6paumo Ha OIIPEACIICHHBIX YaCTOTaXx.

Ecnu ke ympyroe HOKphITHE B TOW WJIM WHOW CTEMEHHW OCIa0JsieT BO37CHCTBHE BHOpaIuu
(HampuMep, TOJIIMHA MOKPBITUS JOCTAaTOYHO BEJIMKA), TOTJA JATYMK CIEAYeT yCTaHaBIUBATh C
nomoInpio ananrepa [cMm. D.2 (mpunoxkenue D)], yaep:kuBaeMoro Ha BUOPUPYIOIICH MOBEPXHOCTH
pykoit onepatopa. st coxpaHeHHs] HEM3MEHHOTO IMOJIOKEHHS aJarnTepa B Mpolecce M3MEepeHHH
pexomenayeTcsi GUKCUPOBATh €r0 C OMOIIbIO U30JISIIIMOHHOM JIEHThI, HAMOTAHHOM 0€3 HaTSHKEHUS
BOKPYT ajantepa U PyKOSITKH py4yHOW MamuHbI. JlaHHBIN croco0 KperuieHus: 6oiee CI0kKeH, HO OH
obecrieunBaeT MojaydeHue 0oJjiee TOYHBIX H3MEPEHUHN PealIbHO ACHCTBYIOIIEH BUOpAIIIH.

6.1.4.3 Kperuienue K pyKOsSTKaM WM 30HaM 0OXBaTa, M3TOTOBJICHHBIM U3 JIETKUX YNPYTHX
MaTepUasoB

Ecnu pykosTKM WM 30HBI 0OXBaTa pPYyYHOM MAIIMHBI W3TOTOBIEHBI W3 JIETKHX YHPYTUX
MaTepuasoB (MpUMEpP - IJIACTHUKOBBIE OOKOBBIE PYKOSTKH HUIM(OBAIBHBIX MAaIllMH HEKOTOPBIX
MoJIeJiel), yCTaHOBKA Ha HUX JATYUKOB MOXKET OBITh OCYIIECTBIIEHA C TOMOILBIO KJIesl.

6.1.5 Macca akcesiepomerpa

VYcTaHoBKa akcenepoMeTpa Ha BHOPHUPYIOIIYIO MOBEPXHOCTh BIHMSET Ha XapakTep BHOpAIUH.
Yem Gosbllle MpUCOeIMHEHHAs Macca AaTyhKa, TeM OoJsiee cylecTBeHHbl u3MeHeHus. Eciu o6ras
Macca akcelepoMeTpa (aKceIepoMeTpPOB) M CHUCTEMbI KPEIUICHHsI COCTaBisgeT MeHee 5 % Macchl
00BbeKTa (PYKOSITKH PyYHOU MAIIMHBI WK 00pabaThIBAEMOU JETaH), K KOTOPOMY OH IIPUKPEIUICH,
JaHHBIA 3 PEKT MOXKHO HE IPUHUMATh BO BHUMaHHE.

IIpumeuannme - Ha mpakTHKe MOXXHO HOOWTBCS TOTO, YTOOBI Macca BCEH CHCTEMBI IS W3MEpEHUH
TPEXKOMITOHEHTHOH BUOpaIuu He npesbimana 30 T.

[Ipu HaMMUMM COMHEHUI B TOM, OKa3bIBAa€T JIM Macca AaTYMKa BIMSHUE Ha BUOPAIMIO, CIEIyeT
IPOBECTHU TAKYIO IPOBEPKY:

- PHUKPENHUTh aKCeIepOMETp (AKCENEpOMETPhl) K PYKOATKE Ppy4YHOM MamuHbl (K
oOpabaTeiBaeMOM J€Talu) U MIPOBECTH U3MEPEHHE BUOpAIINH;

- YCTaHOBHTh HAa pYYHyI0 MamuHy (oOpaOaThiBaeMyo JeTanb) BOJHM3M aKcelIepoMeTpa
JIOMIOJTHUTENBHYIO Maccy, OJIM3KYIO K Macce akcellepoMeTpa, U IIOBTOPUTh U3MEPEHUS;
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- €CIM TOJYYEHHYIO Pa3sHHUIy B pe3yJbTaTaX WM3MEPEHHH HENb3sl OTHECTH TOJIBKO K
CTaTUCTHYECKUM  TOTPEUIHOCTSIM, JUISI TPOBEACHUS H3MEpPEHHWH HeoOXOoAuMo  BHIOpaTh
aKceJepoMeTp (CUCTEMY KPEIUIEHHUs) MEHBIIIEH MacChl.

6.1.6 U3mepenusi TPeXKOMIIOHEHTHOM BUOpauuu

[Tpu n3MepeHusIX TPeXKOMIOHEHTHON BUOPALIMY JKeNaTeIbHO HCIOIb30BATh 0a3ULIEHTPUYECKYIO
cucteMy koopauHat, kak ompeneneHo B ['OCT 31192.1. OpHako B HEKOTOPBIX CHUTYaIMsIX
U3MEpPEHHUE TPEX COCTABIISIOIMX BUOPALMU HEBO3MOXKHO HJIM HE SIBJIIETCSI HEOOXOIUMBIM. B Takux
crydasx ['OCT 31192.1 mpemycmarpuBaeT NpPUMEHEHHE COOTBETCTBYIOMIETO Kod(hduimenra,
HO3BOJISIIOILET0 Pe3ysIbTaThl U3MEPEHHU OHO- WIIM JABYXKOMIIOHEHTHON BHOpaluu MepecuuTarh B
OLICHKY ITOJIHOW BUOpAIHH.

3HayeHrne Ko3(QQUIMEHTa TODKHO HaXOAWThCs B HHTepBase oT 1,0 (ecium HampaBieHHE
JeicTBUS BUOpAILlMK, B KOTOPOM OBLIO IPOBEJAEHO M3MEPEHHE, ABISETCS AOMUHUpPYIOLUM) 110 1,7
(ecnu Bce HampaBieHUS JAEHCTBHs BHOpaluu paBHOINpaBHbI). HampaBieHnue neicTBHs BUOpaLuu
MOYKHO CUUTATh JTJOMUHUPYIOIIUM, KOTJIa BUOpAIs MO KaXIOMY W3 JIBYX JAPYTHX HalpaBJICHUN HE
Oyzner mpesbimath 30 % BUOpaluu B 3TOM HamnpaBieHUU. M3mepsars BUOpaUio TOJIBKO B OJHOM
HaNpaBJIEHUU JI0IyCKaeTCs JHUILb TOTJa, KOI/1a 3TO HAIIPABJIEHUE SIBISIETCS] JOMUHUPYIOIIHM.

Ilpumepoi

1 Ecnu npu o0pabdomke uszdenus e20 NOJN0NCEHUE 6 PyKAX Onepamopa HenpepvieHo
usmensemca (Hanpumep, npu 00padbomke HedOONLUUX Oemaliell HA WAUPOEATbHOM CHIAHKE),
0713 NOJIYYeHuA npeoCcmagumenbHoll OYEHKU 6UOPAUUOHHO20 6030€IICHIEUA MOMCEM OKA3AMbCA
00CMamoyHbIM NPOBEOCHUE USMEPEHUT 6UOPAUUU 6 OOHOM HANRDPAGIEHUU.

b By = aiw +a§w +a:w b

Toz20a ouenky nonnoit eubpayuu * v < noayuawm Ha OCHO6E U3MEPEHUl
OOHOKOMNOHEHMHOU GUOPAUUU Apy measureds KOMOPYIO CHUMAIOM NPEOCMABUMENIbHOU ONA 6CeEX
mpex HanpaeIenull OA3UYEeHMPUYECKOU CUCHEMbL KOOPOUHAM., m.e.

_ 1 F] ] _ _
a.h' - a.ﬁw.mmmi +aﬁh'mmm§ +a#wmmn‘d - '\Ga.ﬁw,mmmi - LTEaﬁwmnlm:T'

Iloomomy oOna ouyenku noaHOU eubpauuu ciedyem UCHOIb306amMb KoIppuyuenm 1,73
(npubnuxncenno 1,7). Takum obpazom, oueHka noJaHOU eudpayuu Oyoem noayyeHa
YMHOMCEHUEM USMEPEHHO20 3HAYEHUA 0OHOKOMNOHEHMHOU eudpayuu Ha KoIgpguyuenm 1,7.

2 Ilpeosapumenvnovie uzmepenus 011 0OEMOHOIOMA NOKA3LIGAIOM, YMO HauboIbULEl
AGNACMCA SUOPAUUA Apy dominant 6 6EPMUKATIBHOM HANPAGIEHUU, 6 MO 8PeMA KAK eubdpayus no
opycum Hanpaenenuam He npeeviuiaem 30 % 3mozo 3nauenusa. B O0annom ciayuae ouenka
nOJIHOU subpayuu 0yoem noJy4eHa u3 evlPaMiceHus

3 1 1 1
a.h' = \ja#wﬁm.! 2HE + I:ﬂ=3 a.&w,&am’.! ﬂ'#l‘:l + I:ﬁ-3 a&w,dnmi.! .zm::l = \h + 2’ XU_3 a.&w,ﬂmd.! Fur
= l’ﬂﬂﬁa.&wﬁm.ﬂn:'

B oannom cayuae 3nauenue korgpguyuenma 6yoem cocmasname 1,086 (npuonusxcenno 1,1).
Takum o6pazom, oueHka NOJHOU eudpayuu 0yoem NOJYUeHA YMHONCCHUEM U3MEPEHHOZO0
3HaAueHusA eudpayuu 6 OOMUHUPYIOULEeM Hanpaesienuu Ha KoIguyuenm 1,1.

6.1.7 OnHoBpeMeHHBbIE U MOCJIeI0BATEIbHbIE H3MEPEeHUS

[TpeanovTuTeIbHO MPOBOANTH U3MEPEHHS BUOPALIMHU 1O BCEM TPEM HaNpaBJICHUSAM (OCSAM X, ¥ U
z) cpa3y. OnHaKO py4YHBIC MAIIMHBI HEKOTOPBIX MOJIENCH TO3BOJISIOT MPOBOAHWTH H3MEPEHHS
TOJLKO B OJHOM HampaBlieHHH. KpoMe TOro, OJHOBPEMEHHBIC HW3MEPEHHUS TOJBKO B OJHOM
HAPaBJICHUU PEKOMEHIyEeTCS TPOBOJIUTE ISl OYCHB JICTKUX OOBEKTOB, TTOCKOJIBKY 3TO ITO3BOJIHT
COOJIFOCTH YCJIOBUE MAJIOCTH OOIIeH MAcChl aKCEIIEPOMETPOB M CUCTEMBI KPEIUICHHUS IO CPABHEHUIO
¢ Maccoil 00beKTa (PYKOSITKH, 00pabaThIBAEMOM JICTAIIN).

Ecnu u3MepeHust MpOBOMAT MOCIEIO0BATEIbHO, HEOOXOIUMO, YTOOBI Ui Ka)IOr0 M3MEPCHHUS
BUOpanuu (TI0 OCSIM X, y M z) Bce pabodne yCIIOBUS ObUTA HEU3MEHHBIMH.
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6.1.8 YacTroTHas KoppeKuus

YacroTHas koppekius ais gokaabHoi Bubpauuu - mo 'OCT 31192.1 u T'OCT UCO 8041.

YacToTHast KOPPEKLUS MOXKET ObITh peaIr30BaHa MOCPEICTBOM:

- aHAJIOTOBBIX (PUIIBTPOB;

- unu¢poBoil GUIbTpaMK BPEMEHHOI'O CUTHANIA;

- WCTOJNB30BaHUS BECOBBIX KOI(PPHUIMEHTOB IS CHEKTPAIBHBIX  COCTABISIIOIIUX B
TPETHOKTABHBIX WJIM Y3KHX I0JI0CaX 4acTOT.

[Tpu npumeHennn U@POBBIX METOIOB 00pabOTKHM CUTHANA, TAKUX KakK HU(poBast QHIbTpaIis,
aHaJiu3 ¢ MCIOJb30BaHUEM OblcTporo npeoOpasoBanus Pypwe (BIIdD-ananus) u ap., BaxKHO, YTOOBI
BBIOpaHHBIE TapaMeTpbl OOpabOTKM 00ecneunBaiy TOJTYYCHHE TOYHBIX PE3yJIbTaTOB BO BCEM
auanaszone yactotr ot 5,6 go 1400 I'm. /I monydeHuss XOpOIIETro pa3pelieHus MO 4YacTOTe B
HU3KOYACTOTHOM 00JIaCTH Mara3oHa JIUTEIbHOCTh U3MEPEHUs JOKHA ObITh He HUXE 20 ¢, a s
HOJYYEeHUs] TOYHBIX OLCHOK COCTABISIOLIMX HA BBICOKMX YacTOTaX HEOOXOAMMO, 4TOOBI 4acToTa
BbIOOpKH Obl1a HE HIKE 3600 I'm.

ITpu npumenenun bIId-ananu3za HEOOXOIUMO HCHONB30BAaTh COOTBETCTBYIOLIME BPEMEHHBIE
okHa. B ciywyae HempepbpIBHO paboTarolux MallMH BpaIlaTeIbHOIO WIH YJapHO-BPALATEIbHOTIO
JIecTBUSL B KayecTBE BPEMEHHOIO OKHA PEKOMEHJyeTcs XOHHHMHI (OKHO XaHa). [l pydHbIX
MallMH YJapHOrO JEHCTBUSA, TA€ dYacToTa YyAapoB (YMCIO YJIapoB B CEKYHIYy) MEHbILE
JIECATUKPATHOTO pa3pellieHrss MO 4YacToTe (IpU aHajdu3e B Y3KHUX II0JI0OCaX 4YacToT), CIexyeT
paccMOTpeTh BO3MOXKHOCTh HCIOJIb30BaHUS OKOH JIpyroro Tuma. J{js py4yHBIX MallMH C OYEHb
HU3KOM YacTOTOW yAapoB, HampuUMep, MEHbIIEH WIM PpaBHOW pa3pelieHHI0 [0 YacToTe,
PEKOMEHAYETCS aHATIU3 C UCTOIb30BaHUEM 3KCIIOHEHIIMAIIBHOTO OKHA CO CIIESIINM 3aITyCKOM.

6.1.9 Ucnoab3oBaHne yCTPOMCTB 3aNMCH TAHHBIX

OOBIYHO pEKOMEHAYEeTCSl OCYLIECTBIIATh 3allChb CUTHAJOB BUOpalLMU - 3TO TO3BOJISET
IPOBOIUTH 00pa0OTKY OJJHUX M T€X € JaHHBIX Pa3HbIMU CIIOCOOAMHU.

3anuch TaHHBIX MOKET OBITh peali30BaHa KOO B aHAIOrOBOM, JIMOO B IU(pPOBOM Buic. B
1r000M cilydae HeoOXO0AMMO OOECNeUYHUTh JTOCTATOYHbBIM AMHAMUYECKUH JHara3oH 3alluCH, YTOOBI
COXPAaHUThH JIaHHbIE 0€3 MOTEph BO BCEM Juana3zoHe 4acToT. [y aHaJoroBBIX YCTPOMCTB 3amucu
XapakTepeH auHamuueckuil numanasoH ot 40 npo 50 b, mpu KOTOPOM HHU3KOYACTOTHBIE
COCTABIIAIONINE CUTHATa BUOPOYCKOPEHHsSI OOBIYHO TEpSIOTCS B IIyME MAarHUTHOW JICHTHI.
[ludpossie cucTeMbl 00ECIIEUUBAIOT JIyUIIHE XapaKTEPUCTUKU O IUHAMHUYECKOMY JTHAMa30Hy, HO
HE00XOIMMO ATOT TUANa30H MCIIOJIb30BaTh ONTUMAIBHBIM 00pa3oM.

Hekoropele aHamoroBble 1 HEKOTOPbIE LU(PPOBBIE CUCTEMBI 3aIIMCH MCIIOJIB3YIOT METOJ| CXaTUs
JAHHBIX JJI1 YMEHBIIECHUS MECTa, 3aHMMAaeMOro MMHU Ha Hocurese. [IpuMeHATh Takue CHUCTEMBI
MOJKHO TOJIBKO B TOM CJIy4ae, €CJIM J0Ka3aHO, YTO 3TO HE NPUBOJUT K CYIIECTBEHHBIM HOTEPSIM
UH(pOpMaLINH.

N3meputenbHas anmapaTypa, B COCTaB KOTOPOM BXOJMUT YCTPOMCTBO 3alMCH JaHHBIX, JOJDKHA
ynoBietBopsaTh TpedoBanusm ['OCT UCO 8041.

6.1.10 /Ilnanazon usmepeHuit

BonbmMHCTBO M3MEPUTENBFHBIX MHCTPYMEHTOB IMO3BOJISIOT MOJIB30BATENIO BBIOMpPATh AMAINA30H
U3MEPEHUIl yCKOpeHHsl. DTOT BBIOOP CJEIyeT OCYLIECTBIATh B MPOLECCE BBINOJHEHHs MPOOHBIX
u3MepeHuil. Jlns moimyueHHs ONTUMAIbHOM XapaKTEPUCTUKHU IO COOTHOLICHHWIO CHUTHAN/IIYyM
BBIOMPAIOT HAMMEHBIIMN W3 BO3MOXHBIX [JHAla30HOB H3MEPEHUH, HE JONycKas IpH 3ITOM
HOSIBJIEHUS IIEPETPY30K.

6.1.11 Bpems ycpenHeHus

Jis  monmyyeHHMs CpelHEKBAJpaTHYHOTO 3HAYEHHS KOPPEKTUPOBAHHOTO BUOPOYCKOpPEHHS
BUOpAIMIO YCPEOHSAIOT Ha IEPHUOAE HOPMAIBHOIO HCHOJIb30BAHMS PYYHOM MallMHBI WIM Ha
nepuoJiec KOHTAaKTa oleparopa ¢ o0pabaThiBaeMOl JETalbl0 C HCIOJb30BAHUEM OIEpaluu
JUHENHOI0 UHTETPUPOBAHMSL.

OxcnoHenmanbHoe unrerpuposanue (cM. ['OCT 31192.1 u 'OCT UCO 8041) momyckaercs
UCIIOJIb30BaTh TOJIBKO B CIIy4ae, €CJIM CUTHAJl BUOPALIUY SIBJIAETCS CYIECTBEHHO CTAl[IOHAPHBIM.
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6.2 Bo3MoskHbIe HCTOYHUKH OIIUOOK NPH NMPOBeeHUN U3MepeHu i

6.2.1 Coeqnnenus Kadoeas

Ha mnpakTtuke OONBIIMHCTBO MpoOJeM MpU H3MEPEHHH JIOKAIbHOM BHOpaIH CBSI3aHO C
Ka4eCTBOM COEJMHEHHsI aKCellepoMeTpa C CHTHAIbHBIM KabeneM. HeoOxonumo yoemuTbes, 94To Bee
KaOeJbHBIC COCIMHEHUS BBITIOTHEHBI HAJIS)KHO, a caM Kabelb He UMeeT KaKUX-TH00 MOBPEXKACHUN.
B wactHOCTH, HEOOXOMUMO YOEAWTHCS, YTO B Ipolecce paboThl PYyYHOW MAIIWHBI (B TpoOIecce
00paboTKu JeTanu) B MECTe COSAMHEHUS Kabems ¢ akceIepoOMeTpOM He HAOII0Aa0TCs Ype3MEepHbIE
MEXaHUYECKUE HaPSKEHUS.

[Tnoxoe coenrHeHHE MOKET MPHUBOIUTH K OTCYTCTBUIO CHTHANA, YTO, B CBOIO OYepEeab, MOXKET
OBITh MHTEPIIPETUPOBAHO KaK OTCYTCTBHE BUOpAIH. A KPaTKOBPEMEHHBIE IOTEPU KOHTAKTa OYyIyT
MPOSIBISITHCS KaK CIBUTH HYJIEBOTO YPOBHSI, B MPOMEKYTKaX MEXAY KOTOPBIMU CHUTHAIN BBITJISAUT
HOPMAJIbHO.

[ToBpexaeHne SKpaHUPYIOUICH OIIETKH KaOenss MOKET BbI3bIBATh MOSBICHUE SIEKTPHUECKHUX
HABOJOK, 4YTO OyJeT NPUYMHOM BBICOKOTO YpPOBHSI COCTaBISIOLIMX Ha uactore ceru. s
INEKTPUYECKUX PYUHBIX MAIINH, Y KOTOPBHIX JOMHHUPYIOIINE COCTABJISIONINE BUOpalUU OOBIYHO
JIeKaT Ha 4aCTOTE HANPSIKEHUS CeTH WM €€ TapMOHMKaX, OOHApy>KUTh JTaHHBIM BUJ NOBPEXKACHUS
OyaeT 0COOCHHO TPYIHO. {715 MbE30AIEKTPUIECKIX aKCEIePOMETPOB, TPEOYIOMIUX UCTIOIB30BaAHUS
COIVIACYIOLIETO YCHJIMTENS C BBICOKMM BXOAHBIM HMMIIEIAHCOM, IIOTEpsS KOHTAaKTa B LENHU
3a3eMJICHHS KaOelss MOKET BbI3BaTh OUEHb BBICOKHME HABOJKU HA YaCTOTE MUTAHHS ANEKTPUUECKOM
CETH.

6.2.2 Bansinue 3JIeKTPOMarHUTHBHIX MOJIeH

DneKTpUYecKre, MarHUTHbIE M 3JEKTPOMArHUTHBIE MOJS HE JOJKHBI OKa3blBaTh BIUSHUS Ha
pe3ynbTaT u3MepeHuid. [lpu HanMuMu €MKOCTHOM WIIM WHAYKTUBHON CBSI3M MEXAY CHTHAJIaMH
BIMSIHAE HEU30CKHBIX JJICKTPOMArHUTHBIX TIOMEX MOXET OBITh YMEHBIICHO MpPUMEHEHHEM
CIEIyIOIINX MED:

- DKpaHUPOBAHHEM Kabeei;

- HCTIOJIb30BAaHUEM BUTHIX Kaleleid;

- 3a3eMJICHUEM HKPaHUPOBAHUS CUTHAJIBHOTO Kabess TOJbKO C OJHOTO KOHI[a, OOBIYHO CO
CTOPOHBI YCUJIUTEIS;

- HCHOJb30BAaHUEM JAaTYMKAa C BBIXOJAAMHM, CHMMETPHUYHBIMM OTHOCHTEIBHO 3€MIJIH, U
b hepeHIaTBEHOTO YCUITUTETIS;

- HEJOIYIIEHHEM IMpPOKJIaIbIBAHUS CUTHAIBHOTO Kalens MapajulebHO KaOensiM CHCTEMbI
MUTaHUS,

- ofecrieueHHEM HIIEKTPUYECKONH M3OJSIIMUA MEXIYy aKcelepoMeTpoM M BHOpUpYIOLIEeH
MOBEPXHOCTHIO.

6.2.3 TpubosiekTpryecKe siBJIeHUs

KaGenu wu3MepuTenbHON CUCTEMBbI HE JOJDKHBI IMOJABEPraTrbcsl BO3JACHCTBHIO BHOPAIIMOHHBIX
HaNpsOKEHUH  BBICOKOM  aMIUIMTYZIbl, OCOOCHHO JUIsI CHCTeM C OOJBIIUM BHYTPEHHUM
COINPOTUBIIEHUEM, TAKUX KaK MbE30aKCEIEPOMETP, MOCKOJIbKY MOJ00HBIE AeopManuy IpUBOAAT K
HOSIBJICHUIO TAPA3UTHBIX SJEKTPUYECKUX CHrHayioB. [lo3TomMy Kabenu IOKHBI OBITH HAJEKHO
3aKpeIieHbl Ha BUOpUpYIOIIEH TMOBEPXHOCTH B TOYKE, Haxojsuieiics moOIu30cTH OT
akcejepomeTpa (HampuMep, ¢ MOMOIIBI0 M30JISLUOHHOMN JIEHTHI). JlJI1 MHEBMATUYECKUX PYYHBIX
MaliuH 00BIMHO Xopotmuid 3G deKT aaeT Gpukcarus kadbeis yepe3 paBHbIe PacCTOSHUS BIOJb JIMHUA
[0JIa4M CKAaTOro BO3yXa.

6.2.4 CnBur HYJ1€BOT0 YPOBHA

Bo3pelictBue Ha NbE302JIEKTPUYECKUN NAaTYUK BBICOKHMX YCKOPEHHMM Ha BBICOKMX YacTOTax,
HanpuMep npu padoTe pyuyHO MaIIUHBI yAapHOTO AEHCTBHUS 0€3 CUCTeMBbI 1eMIT(UPOBAHUS, MOXKET
BBI3BaTh IMOSBJICHUE C/ABHUra HYJIEBOTO YPOBHS, MCKAXKAIOLIETO CHTHAJ BUOpAIMHM TaKUM 00pa3oM,
Kak Oy/ATO B HEM NOSBHJIACH JOMOJHUTENIbHAs HU3KOYACTOTHAs COCTAaBJISIONIAs. DTO MCKa)KeHHE
IPOUCXOAUT BHYTPH JaT4MKa BCIIEIACTBHE MEXAHUYECKOW MEPETPY3KU €r0 MbE303JIEKTPHUUECKOTO
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aneMeHTa. YToObl u30ekaTh MOSBIECHUS CHIBHUrA HYJIEBOTO YpPOBHS, MOXKHO HCIOJIb30BaTh
MexaHuyeckui puibTp (cM. nmpunoxenue C).

Hanuuue casura HyJneBOro ypoBHS B IEpBYIO odepeib HaOMI0JaeTcss B HU3KOYACTOTHOM
JIMara3oHe HIKE YacTOTHl yJApOB PYyYHOW MAIIWHBL, U €T0 JIETKO OOHApYXWUTh TMPH YaCTOTHOM
aHaju3e BHUOPAIMOHHOIO CHUTHAja MO XapaKTepPHOMY BMIY CIIEKTpa B 00JacTH HM)KHUX YacTOT
(ygacTKy, HamoMHHameMy 1o (opMe IBDKHBIH CKIOH WIH CHEKTp (IIMKKep-IIymMa C
HEPEINCTUYHO OOJIBIIMM 3HAYEHMEM SHEpruM HHU3KO4YacTOTHOM BuOpanmu). IlpeoOpasys
CPeIHEKBAIPATUYHOE 3HAYCHHE HEKOPPEKTHPOBAHHOTO BHOPOYCKOPEHHUS d B NepeMeleHne d 1o
dopmyne d = al(40f°), rae f - HeHTpanbHAS YACTOTA IMONOCH AHANM3A, TOTYYAIOT MPH3HAK, T10
KOTOPOMY MOXHO CyAWTh O HAIWYMH cABHTa. ECIM paccunTaHHOE 1O TNpHBEISHHOH (opmyie
nepeMeIleHle OYeBUIHO MPEBbIACT HaOI01aeMoe ABMKEHHE JaTuuka (Harmpumep, 0ojee yeM B
JIBa pasa), 3TO CBUJIETEIBCTBYET O TOM, YTO C OOJBIION J0J€i BEPOATHOCTH UMEET MECTO CIBUT
HYJIEBOT'O YPOBHH.

XOTd HaTWM4Me CIBUTA HYJIEBOTO YPOBHS MOXKHO OOHApyXHWTh W3 aHAINW3a HU3KOYACTOTHBIX
COCTABJIAIONIMX BHOPALMOHHOIO CHTHalla, OH OKa3bIBaeT BIIMSHUE Ha BECh CIEKTp BHOpanuu B
nesioM. [loaToMy ItoObIe U3MEpEHUs, 1T KOTOPBIX HAOIOMaeTCs JaHHBIH 3P QPEKT, TOIKHBI OBITH
NpU3HaHbl HENpUrogHsIMU. He cremyeT nbITaTbes MCIONB30BaTh pE3ysbTaThl HW3MEPEHUH, B
KOTOPBIX SIBHO BHJIEH MPHU3HAK CJABHra HYJEBOTO YPOBHS, yAasisi WIM KakuM-THO0 oOpasom
KOPPEKTHPYS HU3KOYACTOTHYIO 00J1aCTh CIIEKTpa.

6.3 IIpoBepka ¥ MOATBEPK/IEHNE XaPAKTEPUCTUK H3MEPHUTEIbHOI0 TPAKTA

6.3.1 Peryasipubie npoBepKu padoTOCHOCOOHOCTH

Kak 1o, Tak 1 mocie nmpoBeaeHHs MOCIeA0BATEIFHOCTH N3MEPEHUH BECh M3MEPUTEIBHBIN TPAKT
JIOJDKEH OBITh MPOBEPEH C TMOMOLIbI0 BHOPAIMOHHOTO KaiuOpaTopa (3TaJOHHOIO HCTOYHHKA
BUOpaIMK), BOCHPOHM3BOJAIICTO CHHYCOMJAIBHYIO BHOPALMI0 C WM3BECTHBIM YCKOPEHHEM Ha
U3BECTHOM YacToTe.

IIlpumeuanue - Ha mpaktuke ko3¢ ¢uimeHT npeodpa3oBaHus akCeIepoMeTpa PeIKo U3MEHseTcs B Ipouecce
U3MEPEeHUil, OIHAKO caM aKCeJIepoOMEeTP MOKET IOJYyYUTh MEXaHHYeCKUE IMOBpEXAeHUs. PerymspHsle NpoBEpKU
MO3BOJISIIOT BBISIBUTH MHHUMBIE H3MeHeHHs KoddduimeHta npeoOpa3oBaHMs WM TPH HEOOXOJMMOCTH HCKIIOYHTH
HEKOTOPbIE U3MEPEHHUS.

6.3.2 IlpoBeneHne IUIAHOBBIX HCNBITAHWNA [JIsi TOATBEPKIEHUS XAPaKTEPUCTHK
HU3MEePHUTEJIBHOr0 TPaKTa

XapaKTepUCTUKU H3MEPUTENILHOTO TPaKTa CIIEeAyeT NEepUOJUYecKd (HampuMep, KaKable [Ba
roja) MOATBEpkAaTh. B mpouecce ucnbITaHUM JOIKHO OBITH MOATBEPKACHO, YTO U3MEPHUTEIbHBIN
TPaKT paboTaeT B mpeaesiax qomyckoB, yctaHoBieHHbIX ['OCT UCO 8041.

[Jomumo mnepuonMYecKUX TOBEPOK MCIBITAHMS HA  IOATBEP)KICHUE  XapaKTEPUCTHK
U3MEPUTEIIBHOM CHUCTEMBbI ClleAyeT MNpPOBOAMTH BCAKMH pa3 Imocie TOro, Kak Kakas-I1u0o
OTBETCTBCHHAsT 4YacTh W3MCPUTEIBHON CHCTEMBl ObUIa TOJBEpPrHyTa TpyOOMy oOpalieHuro.
Pe3ynbraThl HCTIBITaHUH TOHKHBI OBITH 3a(PMKCHUPOBAHBI.

7 HeonpeeJIeHHOCTb OLICHKH BUOPAIIMOHHOM 3KCIO3MLMH 32 CMEHY

7.1 HeonpeneneHHOCTh B H3MEPEHUH YCKOPEHHS

Heonpenenennocts pe3ynbTaToB H3MEpeHUl BUOpaluu, BO3ICHCTBYIOLIEH Ha orepaTopa,
3aBUCHUT OT JICHCTBYIOMIMX JUIS KAXKA0TO KOHKPETHOTO U3MEpeHUs (PaKTOPOB, TAKUX KaK:

- HEONIPEJIEIIEHHOCTb, IPUIKCHIBaEMasi CPEJICTBAM U3MEPEHMI;

- HEOIPEeIeNIeHHOCTh KaIMOPOBKHY;

- HAJIMYHUC SJICKTPUICCKHUX ITOMCX

- BIUSTHUE KPEIJICHUS aKCeIePOMETPOB;

- BIIUSTHUE MACChI aKCEJIEPOMETPOB;

- BIUSTHUE PACIIONIOKEHHSI aKCEIEPOMETPOB;
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- OTKJIOHCHHUSI peXHMa PabOThl PYYHOH MAIIMHBI OT HOPMAJIbHOTO, M3MECHEHUS B I03¢ PYK U
NpUIaraeMpIX CHJIaX, CBSI3aHHBIX C TPOIIECCOM H3MEPEHUs (T.e. KPEIUICHHEM aKCEeIepOMETPOB U
MOJICOeTMHEHNEM Kaberei);

- U3MEHEHUs B crocobe padoTel oneparopa (6ecco3HATENBHO MPOSBISIONIMXCSA 0T BIUSHUEM
TOTO, YTO OH SIBIISIETCS CyOBEKTOM H3MEPEHHIA).

Kpome »TOro, Ha HeompeneneHHOCTh OOIIEH OICHKA BO3JICHCTBHUS BHOpallUd BIUSIOT
U3MEHCHUsI, HA0II0JTaeMbIC B TEUCHUE paO0OYero JHS, TAKHE KaK:

- W3MCHEHHUS COCTOSIHHS PYYHOH MAaIIWHBI W BCTAaBHOTO HWHCTPYMEHTa (HAmpumep, H3HOC
HUTU(OBAIBHOTO TUCKA MOXKET PE3KO U3MEHHUTH BUOPAIIHIO, BO3/ICHCTBYIOIYIO Ha ONEpaTopa);

- I3MEHEHMUSI B [103€ U MPUJIaraeMbIX CHIIaX;

- UI3MEHEHHsI B XapaKTepUCTUKAX 00bekTa 00paboTku (0OpabaTeiBaeMOro MaTepuana).

Ilpumevanus

1 HeompeneneHHOCTb, CBSI3aHHAS C U3MEPUTEIFHBIM HHCTPYMEHTOM M KaTMOPOBKOH, AIIEKTPUYECKUMHU TIOMEXaMH,
KpEIUICHHEM W MAacCoi akcejlepoMerpa, OObIYHO Majia MO0 CPABHCHUIO C HEONMPEICIICHHOCThIO, OOYCIIOBICHHOMN
BBIOOPOM TOYEK U3MEPEHUs U M3MEHUYMBOCTBHIO paOOUYMX YCIOBUI.

2 Tlpu HaKOIUICHWH MAaHHBIX O BO3JCHCTBHM BHOpAIMM HA KOHKPETHOE JIMIIO JKENATEIBHO, 10 BO3MOXKHOCTH,
MPOBOAUTh HM3MEPEHUsl JJIi MAIlMH W BCTaBHBIX MHCTPYMEHTOB pa3HbIX IOKOJIEHUH M B Pa3HOM TEXHUYECKOM
COCTOSIHUU.

3 Ecnm menpio M3MEPEHUIl SBIAETCS OIEHKA BO3ICHCTBUS BHUOpAIMH, CBA3aHHOW C BBIIOJHEHHEM KOHKPETHOM
3a/1a4ud, WCTOYHUKOM HEOTIPEIEIIEHHOCTH MOXET OBITh TaKkKe pasHHUIa MEXAY omeparopaMu (MX KBaIH(UKAIHEH,
TEJOCIOXKEHUEM | T.1.) (cM. 7.3).

7.2 HeonpenejieHHOCTh B H3MEPEHUN BpeMeHHU BO3AeHCTBUS

HeomnpeneneHHOCTh OLIEHKM BPEMEHH BO3ACMCTBUS 3aBUCUT OT HEONPEIEIEHHOCTH:

- UBMEPEHUN JTIUTEIbHOCTH BO3ACHCTBUS;

- OIIEHOK YHrcia pabovrx IUKIOB B JICHB;

-OLIEHOK BpEMEHHU BO3JCHCTBHS, CAETaHHBIX CaMUMH olepaTopamu (cM. mpuioxeHue B);
JaHHBIA BUJ HEOMPENEICHHOCTH MOXET OBbITh CIEACTBHEM HENPaBWJIBHOTO MOHUMAHUS
IIOCTaBJIEHHOTO0 BoOMpoca (IMyTaHUIEH MeXIy BpPEMEHEM HCIOJb30BAaHUS PYYHOM MAIIMHBI U
BPEMEHEM PEalbHOTO BO3JEHCTBUS BUOpAllMH), a TaKK€ HETOYHBIX OLICHOK MEPHOIOB BPEMEHH, B
TEYCHHE KOTOPBIX UMEJIO MECTO BO3/cicTBHE BUOpamuu (cM. 5.5).

7.3 OueHka HeonpeaeJeHHOCTH

HcTOYHUKN HEONpPEETIEHHOCTH 3aBUCAT OT OINEpalyu, s KOTOPOM MNpPOBOJIAT HU3MEPEHUS.
HccnenoBatento HEOOXOIUMO BBISBUTh OCHOBHBIE MCTOYHUKM BHOpanuu (Hampumep, aucOaiiaHc
JUCKa HUIM(OBaIbHOW MalIWHBI), TOCJIE YEro IMPOBECTH psAJ U3MEPEHHM NJs yCTaHOBJIECHUS
pa3Mepa HEOIpPEACICHHOCTH M pacyeTa CTaHJApPTHOTO OTKJIOHEHHsSI, CBA3aHHOTO C OCHOBHBIMH
UCTOYHUKAMHU HEOIPEAEICHHOCTH (Hampumep, Uil HUIM(OBAJIbHBIX MAalllMH MOET OKa3aThCs
MOJIC3HBIM MPOBEACHNUE U3MEPEHUH JIJIsl TMCKOB C pa3HBIMU JAUCOaNTaHCaMu ).

[Ipu noxyyeHnM oLeHKH BUOPAIIMOHHOM 3KCIO3UIIMU 3a CMEHY HEONpPEAEIEHHOCTh 3TOW OLEHKU
JOJKHA OBITh OrpaHWYeHa B 3aBHCHUMOCTH OT MPEUMYIIECTBEHHOTO BHaa BuOpammu: 20 % s
crarioHapaoi BuOparuu u 40 % 1uist BuOparuu B popmMe UMITYTbCOB (TIEPEXOTHBIX MPOIIECCOB).

Ecnu uenpio uaMepeHuil sIBIsieTCS HE OICHKAa BUOPALIMOHHOTO BO3JEHCTBUS HA KOHKPETHOTO
paboyero, a OlleHKa BO3JICHCTBUS MPH BHIIOJHEHUH KOHKPETHOM 3a/1auM, TO JJIs MMOJIy4EeHUS TaKou
OLICHKU CJIEAYeT, MO0 BO3MOXHOCTH, MPOBECTU H3MEPEHHUS C Yy4dacTHEM, KaK MHUHHMYM, TpeX
orepaTopoB. Pe3ynbpTaT, KOTOPBIM BHOCAT B MPOTOKOJI MCHBITAHUH, JTOJKEH OBITh MOJYUYEH IMyTEM
apuMEeTHUYECKOTO YCpeIHEHUs, MPU O3TOM CJIeAyeT yKa3aTh TakKe 3HAUYE€HHWE CTaHJIAPTHOTO
OTKJIOHEHMSI U3MEPEHUN.

8 Pacyer BUOpALIMOHHOI IKCIIO3UIIUH 32 CMEHY

3adacTyro BO3/ACHCTBHE BUOpay Ha pabouero B TeueHHWE paboyero AHS CKIAAbIBACTCS W3
HECKOJIbKUX omeparuid. J[s KakJoW TakoW omepamuu i CIeAyeT H3MEPUTh IOJIHOEC 3HAYCHHE
o 2

BUOpanuu a;,; W Bpems BosaelcTBus 7;. BuOpamumoHHyI0 3KCHo3uWmmio 3a cMmeHy A(8), m/c’,

paccuUuTeIBaoT 0o donMviae
r T - J
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2)
rae Tp - 6a30Boe 3HaUEHUE BPEMEHHOT0 HHTepBaia 3a 8 1 (28800 c),

1 - YACJIO ONEpaLrid.

UYroObl 00NEryuTh CpPaBHEHHE MEXIY Pa3IUYHBIMU OMEpalUsMU U OLCHHUTHh JONI0 KaXIOU
orepanuy B 3HAYCHUM BHUOPALMOHHOW 3KCHO3MLIMH 3a cMeHY A(8), peKOMEeHAyeTcsi MpPOBOJIUTH
pacueT COCTaBJISIONINX, BHOCHUMBIX OTAEIbHBIMU OMEpAlUsIMU B BHOPAIIMOHHYIO HKCIO3UIUIO 32
CMeHy, 1o popmyiie

€)

Torna 3HaueHre BUOPALMOHHON HKCIO3ULIUMH 32 CMEHY MOKHO HOJIY4YHTh IO opMyJie

® -
AR = 3 ANE).
= (4)
Jnist kax10ii pyku orneparopa 3HaueHHe A(8) JOHKHO OBITh pACCUUTAHO OTAEIBHHO.
Heonpenenennocts onenku A(8) yacto BecbMa BbICOKA (TUIHUYHbIE 3HaueHUs - oT 20 % g0 40
%). [loaToMy Tpu MpeACTaBICHUH MOJIYYEHHOT'O 3HAYEHHUsI JOCTATOYHO YKAa3bIBaTh J[BE 3HAUAIINE
udpeI.
[IpakTHyeckoe MpUMEHEHHE PAcUYeTOB BHUOPALIMOHHOM 3KCIO3MIUMH 32 CMEHY pPacCMOTPEHO B
npuioxxeHuu E.

9 IIpoTOKOJ UCTILITAHUH

B mnportokone wucnbiTaHWi A0MKHA OBITH CChUIKA Ha HACTOSALIMM CTaHIApT M yKa3aHa, B
3aBHCUMOCTH OT CUTYalluH, CIeayromas nHopMarus:

a) nHGopMarus oOIIETo XapaKTepa:

- HANMEHOBaHUE KOMITAaHUH (3aKa34nKa);

- LeNb MPOBEACHUS M3MEpPEHUN (HalpuMmep, OIleHKa BO3JCHCTBUS BUOpAallMM HA KOHKPETHBIX
pabounx, Ha Tpynmel paboyMx, OIEHKA YIPABICHUECKUX PEIICHHH, SMHIEMHOIOIHYECKHEe
HCCJICIOBAHMS);

- J1aTa IPOBEACHUS U3MEPEHUMN U OLIEHKU;

- JIMIO WJIHM JIULA, UIsl KOTOPBIX Oblja MpOBE/IeHa OLIEHKA BO3/IEHCTBUS;

- JIAL0, IIPOBOJAMBIIIEC U3MEPEHMS U OLICHKY;

b) ycioBus OKpY’KaloIIel cpeibl Ha paboyeM MecTe:

- MECCTO, IO 6BI.HI/I MMPOBCACHBI H3MCPCHUA (BHYTpI/I noMEIICHUsA, BHC IIOMCIICHHA, Ha
MIPOU3BOJCTBEHHON TEPPUTOPHH);

- TeMIIepaTypa;

- BJIQYKHOCTB;

- Iy M;

¢) uHdopmanus, 00yCIOBUBIIAs BHIOOp OMEpAIHii, JJIsi KOTOPHIX MPOBEACHBI M3MEPECHHS (CM.
5.2);

d) pororpadust pabodero mHS I KaXKI0W HCCIIETyEeMOU ONepaIuu:

- OIMCAHHE OTEePALUI;

- HCTIOJIb3y€EMble MAIlIMHBI U BCTABHOW MHCTPYMEHT;

- UCTIOJIb3YCMBIC MATCpUAJIbl NN 06pa6aTBIBaeMBIe JACTalIn,

-XapakTep BO3ACUCTBUS (HapUMep, 4achl pabOThI, IEPUOIBI IEPEPHIBOB);
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- uH(OpMaIHs, HeoOXoauMas sl ONpeleeHHs] BpEMEHU BO3JCHCTBUS BUOpAIlMU B TEUCHUE
pabodero nmHs (HampuMmep, BEIPaOOTKA WM YUCIIO padOYuX IUKIOB HIUM 00paOOTaHHBIX JACTAJCH B
N€Hb, TUTETFHOCTH BO3JICHCTBIS BUOPAIIMU HA OJHOM ITMKJIE WJIH JIJISl OJJHOU JETaln);

€) cBelleHus1 00 UCTOYHHUKAX BUOpalUU:

- TEXHUYECKOE OMHUCAHUE PYYHON MAIIUHBI,

- BUJI ¥ MOJIEJTh PYYHOUW MaITUHbL;

- CPOK CITy>KOBI U TEXHUYECKOE COCTOSIHUE PYYHON MAIIUHBI;

- Macca py4HOU MaIIMHbI WK 00padaThIBaeMOH JeTaH;

- CpeICTBa CHWXEHHs BHUOpallMW, NMPUMEHEHHbIE HA JAHHOW PydYHOH MalIWHE, €CIH TaKue
UMEIOTCS;

- croco0 yJIep>KUBaHUs PYYHOU MalIMHbBI B pyKax OMeparopa;

- MOIIHOCTh PYYHOH MAIIIHBI,

- 4aCTOTa BpAIllEHUs WM YaCTOTa HAHECEHUS y1apoB;

- THITBI ¥ MOJICIT! BCTABHOTO HHCTPYMEHTA;

- mo0ast JoNoTHUTENbHas nHpopMalus (HanpuMmep, qucbaaaHc BCTABHOTO HHCTPYMEHTA);

f) cpencTBa u3mMepeHwmii:

- COCTaB U3MEPHUTETHHOU CUCTEMBI;

- TIOPSIIOK TIPOBEJICHUS KATHOPOBOK JIEMEHTOB U3MEPHUTEILHOU CUCTEMBI;

- JlaTa MOCJeIHUX MOBEPOYHBIX HCIIBITAHHIA;

- pe3yJIbTaThl TECTa Ha KOHTPOJIb (PYHKITMOHAIBHOCTH;

- pe3ynbTaThl UCTILITAHUI HA BO3CHCTBHE BHEITHUX (DAKTOPOB;

£) YCJIOBHS U3MEPEHUS BUOPOYCKOPEHUS:

- pacmojoXEHHEe W OpHUCHTALUS aKCeIepOMETPOB (C MPUIOKEHHEM CXEMbl M yKa3aHHEM
pasmepoB);

- c1OCOOBI KPETJICHHsI aKCEIEPOMETPOB;

- Macca aKCeJIepOMETPOB U CUCTEMBI KPETJICHHUS;

- paboume yClIoBus;

- TI03a ¥ TMOJIOKEHHE PYK omeparopa (C yKazaHueM, SIBJIIETCS ONepaTop MPaBIIOi UITH JICBIION);

- mo0ast JonoIHUTENbHas nHpopMalus (HampuMep, 3HaYSHUS CHJT HaXKaTus U 00XBaTta);

h) pe3ynbraThl H3MepeHUi:

- CpeIHEeKBaIpaTUYHbIC 3HAYCHHSI KOPPEKTUPOBAHHOTO BUOPOYCKOPEHHUSI B HANIPABICHUSX X, Y U
Z JIISL KaXKIO0U OTneparu (T.€. apyix, Qwiy A iz, COOTBETCTBEHHO);

- JUTUTEITbHOCTU U3MEPEHHIA;

- CIIEKTP HEKOPPEKTUPOBAHHOM BHOpaIuu (B CIydae MPOBEICHUS YaCTOTHOTO aHAIH3A);

- 3HaueHue Kod(puIMeHTa, UCMHOIb3yeMOro sl IMONy4YeHHs OLIEHKH MOJHOW BuOpauuu, ¢
000CHOBaHMEM €ro BBIOOpa, a TaKke C OOOCHOBAaHHWEM BBIOOpa HaIpaBiICHHs (HAIPaBIICHHIA)
u3MepeHus (B cayyae MpoBEACHUS U3MEPEHUI TOIBKO B OJHOM WU JABYX HalpaBICHUIX);

1) pe3yIbTaThl OLICHKU BUOPAIIMOHHON SKCIIO3UINH 32 CMEHY:

- 3HAYCHUE TIOJIHON BUOPALNH @y, VIS KXKIOW OTIepaliu;

- IUTUTENTLHOCTh BO3JEHCTBUS BUOpaIuu 1; sl KaXI0H olepaluu;

- o Kaxaou oneparuu A,(8) B 3HaUYCHUU BUOPAITMOHHOW SKCIIO3UIIMHU 332 CMEHY (€CIId TaKon
pacueT ObLI IPOBE/ICH);

- BUOpAIIMOHHAS SKCIIO3UIINsA 32 cMeHYy A(8);

- OIIEHKAa HEOTPEACICHHOCTH OIpeAeTICHIS BUOPAITMOHHOMN SKCIIO3HIINU 32 CMEHY.
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IIpunoxenune A
(cmpaBo4HoOe€)

HpI/IMepI)I PACHOJOKEHUSA TOYCK U3MECPCHUA

A.1 BBenenue

C mpakTH4yecKoi TOYKU 3peHUs MPOBOAUTH U3MEPEHUS JIOKAIBbHOM BUOpaLMy, BO3IEHCTBYIOIIECH
Ha oOleparopa, B CEpeIuHE 30HbI OXBaTa JIaJOHU, Kak ykazaHo B 6.1.3, He Bcerma ymoOHO
(HampuMep, U1 PYYHBIX MAIIWH C PYKOSATKAMHU JIyYKOBOT'O - OTKPBITOTO WJIM 3aKPBITOTO - MU
MUCTOJIETHOTO THUIA MOCEPEIUHE PYKOSITKH MOXKET HAXOJUTHCS IIyCKOBOE YCTPOMCTBO, UTO JIENaeT
IpOBE/ICHUE M3MEPEHUH B ATOH TOYKE HEBO3MOXKHBIM). OOBIYHO TOYKH H3MEPEHHs CIETYyeT
pacronaratb C OJHOW CTOPOHBI OT JIaAoHH. Ha BBIOOp MecTa KpeIuIeHUs] aKCeIepoMeTpa MOMKET
OKa3aTh BJIMSHHUE TaKKe HaJIM4YUe 3alIMUTHOIO YCTPOMCTBA Uil KUCTU PYKM M PACHOJIOKEHUE
YCTpOICTBa yIpaB/IeHUs MNUTaHUEM MalluHbl. [Ipumepbl Todyek H3MEpeHHsl JUIsl HEKOTOPBIX
00111eynOTpeOUTENbHBIX BUI0B PyUHBIX MAIIMH MOKa3aHbl Ha pUCyHKe A.l.

A.2 To4yku U3MepeHHsl, yCTAHOBJIEHHbIE B CTAHJIAPTAX HA BUOPALIMOHHbIE HCTIBITAHUS

B cranmaprax Ha mabopaTopHble METO/IbI U3MEPEHHS BUOPALMU HAa PYKOSATKAX PYUYHBIX MALIMH B
LEeNsIX 3adBJICHUS IapaMeTpOB HX BUOpAlMU YCTAaHABIMBAIOT TOYKHM H3MEPEHUS JIOKaJIbHOMU
BuOpauuu (B Tabmume A.l maHel mpumepbl Takux Touek, B3saTeie u3 ['OCT 30873.2 - TOCT
30873.14, [1]).

OTH TOYKM MOXKHO CUMTaThb XOpOUIMM BbIOOpDOM, HO OHH HE BCerja YAOBJIETBOPSIOT
TpeOOBaHUSAM U3MEPEHUN ISl OLIEHKU BO3JICHCTBUS BUOpAIIMKM HA YEJIOBEKA, OCKOJIBKY Ul TaKUX
U3MEpPEHUIl BaXXHO TO, B KAKOM MECTe pyKa JE€HCTBUTENILHO CONPHUKACAETCs ¢ pyYHOH MAIIMHOH, a
HE TO, KaK 3Ty MAllUHY YAEpXKHUBIM B Ipolecce ucnblTaHuil. [IpuHnunuansHoe TpeboBaHUE
CTaHJApTOB Ha HCHBITAHMUS JUISL 3asBJICHUS XapaKTEPUCTUK - TO, YTO H3MEPEHHUs HPOBOJAT B
OCHOBHOH 30HE 00XBaTa TaM, TJe ONepaTop OOBIYHO NEPXKHUT PYUYHYIO MAIIUHY M MPHJIATraeT CHUIY
HakaTus. Takue cTaHIapThl 3a4acTylO0 YCTaHABIMBAIOT TOJIBKO OJIHY TOUKY M OJIHO HaIlpaBJICHHE
U3MEpEHUs BUOpAIUH.

[Tpumepsl, npuBefeHHbIe B Tabuuie A.l, pacnpoCcTpaHAIOTCsA Ha Py4HbIE MAIlMHBI C KECTKUMU
PYKOSITKAMH WJIM JKECTKMMU MECTaMHM 30Hbl 00XBaTa (B OTHOUIEHMM PYKOATOK C YIPYI'HMM
KperuieHueM cMm. 6.1.4).

P

Ilennas muna

YrioBas nundoBaNbHAS MalTuHA

PyOunbHBI MOTOTOK
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MaruHa ¢ py4HbIM yIIpaBICHUEM

Pynesoe xoneco

@ Touxa m3mepenus

Pucynok A.1 - [TpuMepsl pactiosioxKEeHHUs] TOUEK U3MEPEHUS 111 TUITUYHBIX CIIy4YaeB BO3JCUCTBUSA
JIOKQJIbHOUM BUOpaIuu

Tabnuma A.l - Toukn KperieHUs] aKCEIEPOMETPOB, YCTAHOBIEHHBIC B CTaHAApTaX Ha METObI
UCTIBITAaHUS PYYHBIX MAIINH Pa3HbIX BUJOB (MCIBITATENBHBIX KOJAX MO BUOpAITIH)

Howmep . TpeboBanus
Bug py4HOl MarimHb Pacnonoxenne ToYeK KperuieHust
cTaHjapra WCIIBITAaHUSAM
30873.2 | MomnoTku PykosiTka my4uxoBoro Pykositka [Ipsimas pyanas mammnaa | HopmanbHoe
pyOUIIbHBIE TUna (OTKPBITAst WK | MHUCTOJIETHOTO THIIA MOJIOKEHHE
Monotku 3aKphITas) ﬂ_tﬁ:'f@‘,@_ JaT4YhKa  JOJDKHO
KJIETIAJIbHBIE = OBITH TIOCEpENUHE
30873.14| MonOTKH 3a4UCTHBIE JUTMHBl  OCHOBHOM
MyYKOBBIC PYKOSITKH B TOYKE
MaruHel JUTst TIPHUIIOKCHUS
paboTHI 110 KAMHIO CHWJIBI HAXKaTusl.
B ciydae
30873.3 | Ilepdopatopsr [epdoparop Tsorensiid Jlerkuii OypuIIbHBIH PYKOSITOK
Monotku S OypWIBHBIA MOJIOTOK MOJIOTOK JIy94KOBOTO
OypuiibHbIe . . o L i (OTKpBITOTO  HIH
:E:E ﬂré ETL] [ 1] b - 3aKpBITOTO) MM
#/-;’:y R L _'*,I | T 'IF [ | [HCTOJIETHOTO
¥ Iﬂ_] | i | TUIAa C ITYCKOBBIM
‘ . | YCTpOHCTBOM
30873.5 | BeroHomombl OTOOiTHBII MOJIOTOK BeTononom CaepnwibHas MamuHa |TaKoC IOJIOXKCHHUC
MonoTku 0TOOHHBIS MOXKET OKa3aThCs
30873.6 | MaruunHbl "":_:"""_,_ﬁ-"ﬁ i :[] HCBO3MOXHBIM.
CBEPJIMIIbHBIC yAapHO- }f'k l % | : I:F Torna AaTIuK
BpaliareabHbIe il IIOMCIAIOT  KaK
I MOXXHO Omke K
ey YKa3aHHOMY
]lT MECTy WIH Kak
. MOXHO Ommke K
pyke MEXIY
30873.9 | TpamboBku TpamboBka GoubIIIIM u
yKa3aTeIbHbIM
MaTbIaMHU.
Hdnst mamuH C
CUMMETPHIHBIMU
PYKOSITKaMU
JATYHK
pacriojaralor  Ha

TOH W3 HUX, TIC
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HET ITyCKOBOTO
YCTPOMCTBA.

Jnst mamuH 6e3
YCTpOMCTBa
JeMIprpOBaHUS
HM3MEPEHUs
JIOCTaTOYHO
IIPOBOAWTDH B
HaIlpaBJIEHUHA
HAHECEHUs yJapoB
WIN BIOJNb OCH
CBEpJICHHS

30873.4

Mamunbl
nrgoBabHbIE

Manenbkas yrioBas
HIJ'II/I(I)OBaJ'ILHaH MaluHa

Boubias yriosas nummgoBanbHast
MalHa

- =p
7

BeprukansHas numdoBanbHas
MaluHa

[Mpsamast mmmudoBagbpHAs MaIINHA

>

Jatuuku
YCTaHABJIMBAIOT
Ha obenx
PYKOSITKaX - TIO
IBE Ha KaXIOH.
JKenarenasHoe
MOJIO)KEHHE -
BHU3Y PYKOSTOK,
CI/IMMeTpI/I'-lHO
OTHOCHUTEILHO
00BIYHOIO  MecTa
PaCIIOIOKEHUS
pykKu  omeparopa
(600 MM OT KOHITQ
PYKOSITKH).

Jatunku
YCTaHABJIUBAIOT
MIEPIICHANKYIIPHO
K PYKOSITKE

30873.7

Mamunsl
pe3b003aBePTHIBAKOIIUE

T"aiikoBepTHI
Oe3ynapHbIe

laiixoBepThl
yaapHbIe

VYrinosas MmanmHa

B

PyKOHTKa IMHUCTOJICTHOI'O THUIIA

& L

PykosTKa 1y4KkoBOTO THIA

_—

= EE

Jatuuku kpensr
B MecTax,
MOKa3aHHBIX  Ha
pHUCYHKaX, rae
oneparop
YAEPKUBAET
MAIIHY.
OO0bI9HOE
MTOJIOXKEHHE -
MOCepeIHe
pykostku.  Ecin
3TO HEBO3MOXKHO
n3-32 TOJIOXKEHHUS

IIyCKOBOTO
yCTpOHCTBa, - TO
MaKCHMaJIbHO
OIIM3KO K
YKa3aHHOMY
MecTy.

st MPSIMBIX
MalliH c
YCTPOHCTBOM
YIpaBICHUS
JATYUKH
pacrojararmT Tak,
4TOOBI  U3MEPSTH
YCKOpEHHeE Ha
TIOBEPXHOCTH
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Howmep . TpedoBanus K
Bup py4Holi MammHb! PacnionoxeHne ToYeK KperieHus
cTaHjapra UCIIBITAaHHUSAM
MalI1HbI
MapajuIebHO  OCH
Bajia  JBHTATENIs.
JlaTamk
pacroiaratoT
MaKCHMAaJIbHO
01M3K0 K
MIOBEPXHOCTH
MaIlUHBI
30873.8 | MamuHs! OkcueHTpuKoBas numdoBanpHast| [InockonumdoBanbHas MalHa Jatunku
MOJIMPOBAJIbHBIE MallHa yCTaHaBJIMBAIOT B
TOYKaxX Ha
KopImyce u
pykosiTkax  (pu
WX HAJIWYHH), TIE
omeparop OOBIYHO
YAEpKHUBACT
MaInHy u
VYriioBas noaupoBaibHast BeprukanbHas nonupoBaibHas
IpuIaraer  CUiIy
MattuHa MatHa Haxarus. Ho eciu
KopIyc uMeeT
CIeLMaJIbHBIN
BBICTYI JUIst
YAEPKUBAHUS
MaIlNHBL, - JaTYAK
CTaBAT Ha OTOT
BBICTYII. Jost
MalliH C JABYyMS
PYKOSITKaMHu
U3MEPEHUS
MIPOBOASAT Ha
obenx. Ho eciu y
HEOOJIBIITHX
YIJIOBBIX — MAIMH
UL YAEP>KUBAHUS
pyxoi
MIPEAyCMOTPEH
KOpIyC, ero
CUUTAIOT  BTOPOH
PYKOSITKOM.
JlaTuuk ~ KpensT
HocepeinHe
PYKOSITKH u,
MPEAIIOYTUTEIBHO,
BHU3Y
30873.10 | HoxHuIs! BbIpyOHBIE HOKHHIIBI W3mepenus
BBIpYOHBIE MIPOBOAST Ha
HoxxHu1is! HoXxeBBIE OCHOBHBIX
PYKOSITKax B
MecTax, rze
omeparop OOBIYHO
YACPKHUBACT
MalInHy u
HoxeBble HOKHULLBL HoxxHuub! 11 KpyroBou pe3ku  |IpHjaraer  CHiy
Ha)KaTus.
HopmansHoe
TI0JI0KEHHE
JIaTYNKOB -
nocepeiuHe
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PYKOSITKH, BHH3Y.
Ecmu Takoe
pa3MerieHme
HEBO3MOYKHO M3-3a
ITyCKOBOTO
YCTPOMCTBA,
IaTYuK  JOJDKEH
HaXO0OUTHCA
MaKCHUMAaJIbHO
ONM3KO K
MEXIY
YKa3aTeNbHBIM |
CpeIHUM
MaJIbIaMH

PyKe

30873.12

TTner
Hanmuneauku

MasgTHrkoBas muia

JwnckoBas nuia

Hanmuneauk

U rma =

HoxxoBouHnas nuia

T Ea—

HosxoBouHas nuja ¢
PYKOSATKOM
JIy4KOBOI'O TUIIA

A=
T

JIo63uk

N3mepenus
MIPOBOAST Ha
OCHOBHBIX
PYKOSITKax B
MecTax, rae
oreparop OOBIYHO
yIepKUBAET
MAllAHY U
npuiiaraer  CHiy
HaXKaTusl.
Hopmanbshoe
TIOJI0KEHHE
JIATINKOB -
rocepenHe
PYKOSITKH,
Ecnu
pa3MeleHne
HEBO3MOKHO U3-3a
IIyCKOBOTO
yCTpOKCTBa,
JAaTYUK  JIOJDKEH
HaXOJUTHCS
MaKCHMaJIbHO
OMM3KO K
MEXIY
YKa3aTelbHbIM |
CpenHUM
TaJIbIAMHI

BHH3Y.
TaKoe

pPyke

30873.13

Mamnnebl s
(OB MaTPHIL

[Ipsmas mammuHa

L.

VYrinosas MmanmHa

N3mepenus
MIPOBOJAT Ha
OCHOBHBIX
PYKOSATKax ¢
HMOMOILBIO ABYX
JIaTYUKOB Ha
paccrostauu 100
MM JpYT OT Apyra

30873.11

MammuHb!
I'BO3/e3a0NBHBIE

MammuHb!
CK0003a0MBHEIE

Mammunab!
KHOIIKO3a0OUBHLIE

M3mepenus

TIPOBOIAT Ha
PYKOSITKE, rae
omepaTrop IEepXKHT
MamMHy ¥ Ha
KOTOPYIO
Ha)KUMaeT
paborte.
CTaBAT

npu
Jatuuk
nepen
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TpeboBanus k
HCTIBITAHHUSM

30HOW O0OXBaTa B
HaIpaBICHUH
JIBHDKEHHUS
HCTIOHUTEILHOTO
YCTpPOMCTBa,
YTOOBI HE
co3/1aBaTh IOMeEX
paboTe oneparopa

_D

I1nnel Lenuble

_D

TTnner

AKcenepoMeTpsl
yCTaHaBJINBAIOT
KaKk MOXKHO OJmxe
K pyKe omeparopa,
HO He Memas
HOPMaJbHOMY
0o0xBaTy pydHOU
MamuHbl.  LleHTp
TSKECTH
aKCeIepoMeTpa He
JIOJDKEH OTCTOSITh
or  Onmxaimei

KyCTapHUKOBbIE pyKu Jainee ueM
Ha 20 MM
EDmE &)

D MesKrocy1apCcTBEHHOTO CTaHapTa i MallvH JaHHoro Buja Het. [Tpumep B3st us [1].

IMpuiao:xkenne B
(pexoMeHayeMoe)

OueHka BUOPAIlMOHHOT 0 BO3/1elCTBHS B TeueHHe DoJiee OJHOro padouyero JQHs

B.1 Beenenue

B I'OCT 31192.1 ycraHOBJIEH METOJ OLIEHKH BUOPAIIMOHHOMN SKCIO3MIIMHU 32 CMEHY B Ipeesiax
OIHOTO pabouero IHSA. DTOT METOJA He MpeJHa3HAUYeH JUIsl BBIUMCIICHHUS OLEHOK BHUOpPAallMOHHOMN
OKCTMO3ULMU 332 CMEHY Ha OCHOBEe Oosiee UIMTENBHBIX H3MEpPEHHH, a OIICHKAa CBSI3M MEXIY
napameTpamMu BuOpamuu u ee BiausHUeM Ha 310poBbe ('OCT 31192.1, mpunoxenue C) maHa B
NPEIONI0KEHUH, YTO 3HAUCHHE BUOPAIIMOHHON SKCIIO3UIMH 32 CMEHY JIeHb OTO JIHS COXpaHseTcs
HEU3MEHHBIM.

OnHaKo B HEKOTOPBIX CIIydasiX Ba)KHO MOJYYHThH OIICHKY BO3JCHCTBHS Ha OCHOBE MH(pOpMAIHH,
coOpaHHOW B TEUYEHHWE IMepuoda BpeMEHH Oojiee oaHOTOo padouero mHs. [[ns paGoT HEKOTOPHIX
BUJIOB (HAmpUMeEp, B CTPOUTEIHCTBE) BPEMs HCIIONB30BAHMS PYUYHBIX MAIMH B pa3Hble pabouune
JTHU PA3IUYHO, TOATOMY TPYAHO, @ TO U HEBO3MOXKHO HCIOJIb30BaTh HAOMIOACHUSA WIN 3alKCH
pabouero xypHayia JUlsl OLIEHKA THIIMYHOTO BPEMEHU BO3JCHCTBHS BUOpAIlMK B TE€UCHHE PabOYero
nas. Kpome Toro, BO3MOXKHBI CHUTYallMd, KOT/Ia HEOOXOJMMO 3HAaTh OLEHKH, XapaKTepU3yIOoIIue
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BO3/ICIICTBHE MOJHON BUOpanuu 3a Oosee JIUTEIbHBIA MEpUOJ BpEeMEHHU (HAampuMmep, B TEUCHHE
BCEro paboyero craxa).

B HacTos1eM npunokeHn IpUBeIeHbl TPUMEPBI CIOCOOO0B OLIEHKH BO3JCHCTBUS BHOpaIMK 3a
nepuoJi BpeMeHu Oosee onHOro padouero aus. [lomydeHHBIE UIsI TAKOTO YBETMYEHHOTO MEPUOJIA
BpPEMEHH Pe3yJIbTaThl HE ClIeyeT MPUMEHSTH ISl OTpeeNieHUs] pucka 340poBbi0 paboTaroriero. B
nmponecce IMOJydCHHA MJaHHBIX OLCHOK CJICAYCT TaKKC BBIYUCIATH U (1)I/IKCI/IpOBaTB OLICHKY
peasibHOI BUOPAIIMOHHOM SKCIIO3UIINU 32 CMEHY.

B.2 Onenka TUNWYHOW UVIMTEJBLHOCTH BO3AeHCTBMS BHOpauMu B Ciy4dae, KOrja Bpems
BO3/1eCTBHS VISl Pa3HbIX JHEll pa3JIu4HO

B ciydae, xorma pabounii exeTHEBHO MOBEPracTCsl BO3ACHCTBUIO BUOpALMU, HO BHOPALIMOHHOE
BO3/ICIICTBHE B pa3Hble pabouyne THU ObIBA€T Pa3HBIM (HANpPUMEP, B CTPOUTENBCTBE, KOTJA OIHO
pabouee 3alaHKMe BBIXOAMUT 3a Tpeaeiabl OAHOW pabouell CMEHBI), MOXKET OKa3aTbCsl MOJIE3HBIM
CpaBHEHHME THUIHMYHBIX BUOpPAIMOHHBIX BO3JAEHCTBUI. OLEHKY THUINUYHOW BUOpPAaLMOHHON
AKCIO3ULUH 32 CMEHY A pypicai(8) ONpEnenstoT no popmyie

4»1;&.!(8} =

rae A4(8) - BuOparmoHHasi SKCIO3UIINS 32 CMEHY B d-U JICHB;

N - gucno paboyux JHEH, 32 KOTOpbIE MPOBEIEHA OLICHKA.

Ecnu ypoBeHb Bo3A€HCTBYIOIEH BUOpAIIUU KKIbIN paO0oumii I€Hh OJIUH U TOT XKe (T.€. KaXIbIi
JIEHb UCIONB3YETCS OJIHA M Ta )K€ pydYHas MallliHA), HO U3MEHsEeTCS BpPeMsl UCIOJIb30BAHUS ATOM
PYYHOH MaIIMHBI B T€YCHUE IHSA, Toraa Gopmyiy (B.1) mpeobpasytoT k BUILy

(B.1)

4
Aeal® = 2
0 (B.2)

TJIe a;, - 3HAUCHHE MOJTHOW BUOpAIIMU TIPU BBITOJHEHUH OTICPALINH;
Ty - 6a30BOE 3HaUEHHE BPEMEHHOT0 HHTEpBaja paBHoe 8§ 1 (28800 c);

£4 - CpeHAS IUTHTEIBHOCTD BO3JCHCTBHS BUOPALIMH B TeUSHHE PabOYero JIHs.

B.3 IlosryyeHue JaHHBIX B CJIy4ae, KOr/a BO3AelcTBHE BUOPALIMHA UMeEEeT MECTO He KamAbli
padouuii 1eHb

BozneiictBue BUOpaliu MOXKET HOCUTH HEPETYJSIPHBIA XapakTep, Tak HEKOTOphIE ONEpaIiy
MOTYT OBITh BBIIOJIHEHBI B OJIUH JI€Hb, HO HE BHINIOJHEHBI B IPYroi (HampuMep, YUCTKA BarpaHKH B
JAUTEHHOM 1exe). B aToMm ciydae B Te ITHU, KOTJa BO3ACHCTBHE BUOpAIIMM UMEET MECTO, IPOBOIST
OLICHKY BHOpPAIIMOHHOM 3KCIO3UIIUY 32 CMEHY U PETUCTPUPYIOT YUCIIO AHEH B HEJIENI0, B MECSI] U B
roJi, Korja Takoe BO3J€ICTBUE OTCYTCTBYET.

IIpunaoxenne C
(pexoMeHayeMoe)

Mexann4yeckue (pUIbLTPbI

C.1 O0mme moJ1oKeHust

Puck mosiBieHusi cBura HyJEBOTO YPOBHS B IbE303JICKTPUUECKOM akcelepomerpe (cMm. 6.2.4)
MOYKHO YMEHBIINTb, €CJIM ¢ OOJBIION THIATEIHHOCTHIO OTHECTUCH K BBHIOOpPY akcernepomeTpa (CM.
6.1.2). OgHako mpu MPOBEACHUM M3MEPEHUN HAa MAalllMHAX YAAPHOTO WX BpaliaTeIbHO-yAapPHOTO
JeMCTBUS, a TaKKe NPU HAIMYMU KAKUX-TMOO COMHEHHMH B KaueCTBe CHMMAeMOIro BUOpPOCHUTHANA,
pEeKOMEHAyeTCSl TPUMEHATh MEXaHWYeCKUd (UIbTP, YCTaHABIMBAEMBIM MEXIy HaTYMKOM H
UCTOYHUKOM BuOparuu. Takoit ¢(uiabTp mMO3BONISET OCHAOUTH COCTABISIOMIME IEPEXOHOTO
Ipolecca Ha OYEHb BBICOKMX YAaCTOTaX UM TE€M CaMbIM IPEIOTBPATUTh MEXaHUYECKUE MEpPerpy3Ku
nbe3ov1eMenTa. Mexannueckuii GuinbTp padotaer Kak GUIBTP HIKHHUX YACTOT, OCIAOJSAIOMUN Te
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YaCTOTHBIE COCTABIISAIOLINE, KOTOPBIE CIy’aT UCTOUHUKOM HOSBJICHHS C/IBUTra HYJIEBOI'O YPOBHS, B
TO BpeMs KaKk BHOpaIys B IMalla30He 4acTOT U3MEPEHUI OCTaeTCsl HEU3MEHHOM.

[MIpumeuanue - CaBUT HyIEBOTO YPOBHS MOSIBISIETCS BCIEACTBUE OCOOEHHOCTEH PabOThI MbE303IEKTPUUECKUX
aKCeJIepOMETPOB. Y aKCEJIEPOMETPOB APYIMX THIIOB, HAIPUMEpP IbE30PE3UCTUBHBIX, Takoro 3dgdekra Her. [TosTomy
UCTIONIb30BaHNE MEXAHWYECKUX (MIBTPOB IS MPENOTBPAILEHHS CABUTa HYJIEBOTO YPOBHS OIPaBIAaHO, KaK MPaBHIIO,
TOJIBKO IIPH NPUMEHEHNH ITbE303JICKTPHUECKUX aKCEIEPOMETPOB.

Jlpyroe Ha3HaueHHE MEXaHUYECKOro (MIbTpPAa - YMEHBIIUTh BIMSHUE HEXKeIaTeIbHbIX
BBICOKOYACTOTHBIX COCTaBJISIOIIMX BHOpalMd Ha aKCeIepOMETp, YTOObI HE JOMYyCTHTh €ro
neperpy3kud. OTO TO3BOJIUT HCIOJIB30BaTh AKCEIEPOMETPbl C 0ojiee BBICOKMM 3HAYCHHEM
k03 unmenta npeodpasoBaHusl.

C.2 Bb10op Mexanu4eckoro ¢puiabtpa

Mexannueckuii (pUIBTp TOJDKEH COOTBETCTBOBATH NMPUMEHSEMOMY akcelepoMerpy. Yacrora
cpe3a MeXaHM4YecKoro (WibTpa 3aBUCUT OT MacChl akcesnepomerpa. MexaHuueckue (GUIbTPbI
MOCTABJIAIOT HEKOTOPbIE M3TOTOBUTENM JAaTYMKOB BHOpAlUM, HO HMX MOXHO H3TOTOBUTH U
CaMOCTOSITENIbHO U3 TMOAXOAALIMX YHPYIHMX MaTrepuayioB. J[Is Jerkux AaTdyukoB (mopsaka 2 T)
OOBIYHO JOCTAaTOYHO IOJUIOKUTH IOJ] YyBCTBUTEIbHYIO ITOBEPXHOCTh JaT4YMKa TOHKHHA CIIOH
YOpYyroro MaTepuania.

[IpumeHeHHe MexaHMYecKOro (QuibTpa HE [ODKHO MHPUBOAUTH K H3MEHEHHMIO YaCTOTHOU
XapaKTePUCTUKU M3MEPHUTEIBbHOM CHCTEMBbl B JIMAlla30HE YacTOT U3MEPEHUM, T.e. OH HE JOJKEH
BBI3BbIBAaTh YCHJICHHE WM ociabyienue cocraBistomux Hiwke 1400 ', a monmonHMTenbHas macca
MEXaHMYeCKoro (WIbTpa HE JJOJDKHA BBI3BIBATH HW3MEHEHHE XapaKTePHCTUK BUOpamuu
BUOpHUpYIOIIEH MOBEPXHOCTU. [/ OLIEHKM YacCTOTHOM XapaKTepUCTUKU MEXaHMYECKOro (HIbTpa
PEKOMEHYETCSI CPaBHUTh pe3yJbTaThl HW3MEpPEHUN BHOpalMM PYYHOW MAIIMHBI, Uil KOTOpOM
M3BECTHO TOYHO, YTO CIBUI HYJIEBOI'O YPOBHSl Y HEE OTCYTCTBYET, NPOBEIEHHBIX 10 M IOCIIE
YCTaHOBKH MEXaHUYECKOTO (PMIIBTPA.

Pa3mepsl cucteMbl «MEXaHMYECKHH (QUIBTP - JAaTYUK BUOpALUM» JOJKHBI OBITH KaK MOKHO
MEHBIIIE, YTOOBI TATYNK HAXOAWICS MAaKCUMAITBHO OJIM3KO K BUOPHPYIOIIEH MTOBEPXHOCTH.

He pexomenayercs ycTaHaBiuBaTb Ha MeEXaHUYECKUH (UIBTP TPEXKOMIIOHEHTHBIH JATUUK
BUOpaLuu.

C.3 Ucnonb3oBanne oceii, NepneHAUKYJISIPHBIX K HANPABJIEHUIO e CTBUS Y1apOB

OObIYHO MeXaHUYECKUH (QHUIBTP HEOOXOIMM, YTOOBI M30EkKaTh CABHra HYJIEBOTO YPOBHS NpHU
IPOBEICHUN W3MEpPEHUH BHUOPOYCKOpPEHHsI BJOJb JAOMHUHMPYIOLIETO HAaINpaBiICHUS JeHCTBUSA
BUOpalny, T.€. BAOJIb OCH HAHECEHUS PYYHOM MAIIMHON yJIapHOTO AEUCTBHUS.

Ecin ke BO3MOXHO IIOSBICHHME CIBUIAa HYJIEBOIO YPOBHS M JUIsl JIPYTMX HallpaBJICHUN
U3MEPEHUI, MeXaHWYeCKHue QIIBTPHI CIIEAYeT HCIOIB30BaTh C OCTOPOKHOCTBIO, MOCKOJIBKY
OpPUMEHEHHE MEXaHW4YeCKoro (uiabTpa B JaHHOM CcIy4ae MOXET MpHUBeCTH K 3QexTy,
OKBUBAJICHTHOMY TOBBIIICHUIO KOd3(duumeHTa mpeodpa3oBaHuss BUOpAIMM B MOMEPEUYHOM
HalpaBJICHUH, BCJIEJCTBHUE MOBBILICHUS YIJIOBBIX KojiebaHuil akcenepomerpa. s MUHUMM3ALUN
a¢dekTa yrioBeIX KojJeOaHu akCceIepOMETp JOKEH OBITh YCTAaHOBJICH TAaKUM 00pa3oM, YTOOBI €ro
0Cb MHUHMMAJbHON YYBCTBUTEJILHOCTH K IONEPEYHOM BHMOpalMy COBMHajana C HaIlpaBICHUEM
HAHECEHMsI yAapOB.

IIpunoxenne D
(pexoMeHayemMoe)

PexoMeH1alIuH N0 KPEIUIEHHIO aKCeJIEPOMETPOB

D.1 BBenenue

Jns  dukcanum akcenepomerpa Ha BUOpHpYIOIIEH HNOBEPXHOCTH pa3pabOTaHbl pPA3IUYHbIC
cnocoObl kperuteHus. Ha pucynkax D.1 - D.4 mpuBeneHbl HEKOTOpPBIE W3 TaKUX CIIOCOOOB C
YKa3aHUEM YCIIOBUH TNPUMEHEHHUsS, a TaKkKe C OINUCAaHUEM MX JOCTOMHCTB U HEIOCTATKOB.
[TokazanHble criocoObl 00ecneunBatOT JIMHEHHYIO YACTOTHYIO XapaKTEpUCTUKY B JUANa30HE YACTOT
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u3MepeHuil. bonee mnoapoOHOE pPYKOBOJACTBO IO KPEIUICHHIO aKCEJIEPOMETPOB, BKIIOYAs
OPUEHTUPOBOYHBIC 3HAYCHHS pPE30HAHCA YCTAHOBICHHOTO JaT4MKa IS KaXAOro crocoba
kperuieHus, npeacrasieHo B 'OCT MCO 5348.

D.2 Cnoco0nb1 kpenieHus

D.2.1 Kpenienue Ha mnuibky (pe3b6oBoe coequHenne) (pucyHok D.1)

B wmarepuane BuOpupyIOIIel TOBEPXHOCTH BBICBEpPIIMBAIOT OTBEPCTHE, B KOTOPOM 3aTeM
Hape3aloT pe3b0y. AKcCelepoMeTp KpemsT K MOBEPXHOCTH C MOMOULIbI0 CTaHJApTHOW IIMHIIBKH,
BBHHUCHHOW B 3TO OTBepcTHe. UTOOBI COCIMHEHWE HE OcChadiio MO BO3JCHCTBHEM BHOpAIHH,
MEXy KOHTaKTUPYIOLUIMMHU OBEPXHOCTAMHU MOKHO HaHECTH CJIOH Kitesl.

==
i |
JoctonHcTBa Henocratku
Xopoliast 4acTOTHask XapaKTEPUCTUKA. IToBepXHOCTh KOHTAKTa JIOJIKHA OBITh IIOCKOM.
Her 3aBucumoctu oT TemmepaTypbl HOBEPXHOCTH Henb3s wucnonb3oBaTh B ciyudae, KOrJa 3TO MOMKET
MOBJIMATh Ha OE€30mMacHYr padoTy SIEKTPHYSCKON WIIH
MMHEBMATUYECKOM CHCTEMbI MALTMHbI

Pucynok D.1 - Kpemienne Ha mmuibKy (pe3p00BO€ COSAMHEHUE)

D.2.2 KpemieHue Ha KJieil Win neMeHT (pucyHok D.2)

Jlnst yCTaHOBKHM aKcesnepoMeTpa Ha BHOPHUPYIONIYIO MOBEPXHOCTh MOYKHO HCIOJIb30BATh KIICH
WIM TEMEHT THUMAa OSIOKCUIHOW CMONBL.. YTOOBI HE HAHOCUTH KIJIEW HEMOCPEACTBEHHO Ha
aKCeJIEpOMETp, €ro OOBIYHO HAHOCAT Ha MIMUIbKY. He peKkoMeHIyeTCsl HCTIOIb30BaTh MATKHE KIICH
WIH BOCK, IMOCKOJIBKY TakOe COCIMHEHUE HEHAJe)KHO M He oOecreyuBaeT TpeOyemMoil 4acTOTHON
XapaKTePUCTUKH.

Marepuan kpeneHus JocTouncrsa Henocratku
Keit Xoporast yactoTHasi| [loBepXxHOCTh KOHTaKTa JIOJKHA
XapaKTEPUCTUKA OBITh IUIOCKOW U YUCTOMN
IlemeHT (3M10KCHHAS CMOJIA) Xopomwas yactoTHasi| I[IOBEpXHOCTb KOHTAaKTa JOJKHA
XapaKTEepUCTHKA. Kpemnnenue K|OBITh YHCTON
HEPOBHOU IIOBEPXHOCTH
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Pucynoxk D.2 - Kpenienue Ha Kiiel WU HEMEHT

D.2.3 Kpemnienue ¢ noMombIo 3a:;kMMoB (prucyHok D.3)

AKcenepoMeTp YyCTaHaBIMBAIOT Ha Jerkuii Omok. biok ynepkuBaercs Ha BUOpUpYIOIIEH
MOBEPXHOCTU C TIOMOIIBI0 THOKUX XOMYTOB. [l ATOM 1ENU MOXHO NPUMEHITh XOMYTHI KakK
METaIJIMYeCKHe, TaKk U U3 HelnoHa. [Ipu 3ToM HeTOHOBBIE JIGHTHI TOMKHBI 00€CTIeYNBATh MIIOTHOE
COCIMHEHHUE (HEMPUTOAHBI JIGHTHI MHOTOKPATHOTO HMCIOJB30BaHUS C HACEUKOM, NEUCTBYIOIINE TIO
MPUHIIMITY XparnoBoro Mexanusma). CiaenyeT obpamiath BHUMaHUE Ha TO, YTOOBI BCE pE30OHAHCHBIE
YaCTOTHl YCTPOUCTBA KPEIJICHUS JIeKAIH CYIIECTBEHHO BhIIIe (B 2,5 - 3 paza) BepXHEW TpaHUIIbI
YaCTOTHOTO JUana3oHa U3MEepPEeHUH.

B—&

a) Metammuueckuii U-00pa3HbIi 3a5KUM (C b) 3a)KuM ¢ TOMOIIBIO HEHJIIOHOBOH JICHTHI HJIH
MOMOIIIbIO0 METATNIMYECKOTO0 XOMYTa) METaJUINYECKOro XoMyTa
Crioco0 KpernsieHust JlocTouHCcTBa HenocTatku
Mertamnuueckuiit U-oOpa3Helii 3akum | [Tpuromen s u3mepeHusi| ['poMo3aKuil U TsHKENbI
TPEXKOMIIOHCHTHOU BUOpaIuu
Heitnonossrit (Metanmnmueckuii)| BwicTpoe kperuieHue. B ocHOBHOM wucnosb3yercs s
XOMYT IIpuronen A MU3MEPEHUs |[U3MEPEHUI Ha PYKOATKAX
TPEXKOMIIOHEHTHOW BHOpalHH.
Jlerkuii.
bes ocTphix kpaeB

Pucynok D.3 - KpemnseHnue ¢ moMoIbo 3aKMMOB

D.2.4 Pyunsbie aganrtepsl (pucyHok D.4)

@DuKCUpPOBaHHAs CUCTEMAa KpEIUIEHUs NPUTOJHAa HE BO BCEX ClIydasX, B YaCTHOCTH, KOT/a
PYKOSITKa MOKphITa ynpyruMm MarepuanoMm. [loaBrkHas cuctema KpemseHUs! C MOMOIIBI0 PYyYHOTO
ajlanTepa yJIepKHUBaeTcsl Ha MecTe CUIIoN 00XBaTa JIaJIoHbI0 OIepaTopa, XOTs YacTo 1eecoo0pa3Ho
JUIs JONIOJHUTENBHOM CBA3H aAanTepa ¢ MOBEPXHOCTHIO HCIOIb30BATh U30JALUOHHYIO JICHTY.

B ciaywyae CHOXHBIX TOBEPXHOCTEH MOXXET TOTPeOOBaThCSl M3TOTOBJIEHUE aJlallTEPOB
cnenuanbHOi (opMbl. IS WX M3TOTOBJICHUS HCIONB3YIOT JIETKOOOpaOaThIBaEMbI MaTepHall,
HO3BOJISIOIUN c(HOPMUPOBATh SIUIMIITUYECKUN TUCK, KOTOPHI CBOEHW HMYKHEH MOBEPXHOCTHIO
NOBTOpsIeT opMy paboyeil MOBEPXHOCTH, a BEPXHSS MOBEPXHOCTH - TJI€ OCTaBJIEHO MECTO IS
aKceliepoMeTpa, - IPUKUMAETCS Jal0HbI0 PyKU. AKCEIepOMETp OJMH pa3 )KECTKO yCTaHABIMBAIOT
B ajanrepe, MOCIE Yero TOT yAOOHO MOXKET OBITh DPACHOJOKEH MEXAYy pPYyKOH M padouei
HIOBEPXHOCTBIO.
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a) Apantep npoctoi HOpMBI

0) AnanTep crienuanbHOU (HOPMBI

dopwma aganrepa

JlocTtonHCcTBa

HenocraTtkn

Apnantep NpoCTOi
hopmbl

[pumennm, KoTJa (uKCUpOBaHHOE
KpeIyieHHe HEBO3MOXKHO, HampuMmep Ha
MATKHUX WIN YIPYTUX MaTepraiax

[Tpuromen TONBKO TIPH (UKCHPOBAHHOM
MOJOKEHUH JIJIOHU, KOTOpasl MOCTOSHHO
JOJKHA 00XBAaThIBATh PYKOSATKY.

YacTtoTHasi XapaKTEpPUCTHKA 3aBUCUT OT
Marepualia oBepXHOCTH.

Hanuune azamnTtepa MOXCT U3MCHUTH
BBITIOJIHEHHUE OIEPallMi PyYHOH MAIIWHON M
CKa3aThbCsl Ha pe3yJsibTaTe U3MEPEHHH.

JUist u3MepeHHid TorepevyHol BHOpauuu
TpeOyeTcss  JOMONHUTENbHAs  (PUKCALUSA
(HamprMep, ¢ TIOMOMIBO KJIes)

Apanrtep  crneuuanbHOR

thopMmBI

[Tpumennm, korna  (ukcupoBaHHOE
KpeIUIEHHEe HEBO3MOXXHO, HalpuMmep Ha
MSTKHX WIN YIPYTUX Marepuanax.

Oxa3blBacT HE3HAYUTEIHHOE BIHMSHHE Ha
paboTy pydHOH MaIITHHEI.

HocrarouHo xopouuas
XapaKTepUCTHKA

YaCTOTHasa

WsroroBinenne amantepa - TpynOeMKas
nporenypa, TpeOyromas OONBIIMX 3aTpaT
BPEMEHH.

TpyaHO TPUMEHATb MpU H3MEPEHUSX
TPEXKOMIIOHEHTHOH BHOpanuu

Pucynok D.4 - Pyunsle anantepbl

IIpunoxenune E
(cpaBoOYHOE)

IIpumepsl pacyeTa BUOPAIMOHHOM IKCIO3UIIUH 32 CMEHY

E.1 BBenenue

B HacrosmeM npwIoKEHUH NaHO HECKOJIBKO NMPHUMEPOB OpraHU3allMM W3MEPEHHMIM U PacdyeToB
BUOpAIIMOHHOM HKCHO3ULMU 3a CMeHy A(8) B COOTBETCTBHM C TpeOOBaHUSAMM paszjena 8.
[Ipouenypa uzmepenuii 1y JaHHBIX IPUMEPOB COOTBETCTBYET TpeOOBaHUM 5.3.

Jnis Bcex mpuMepoB

HACTOAMICTO ITPHUIIOKCHUS:

- IO/ YPOBHEM BHUOpALlMY MOHUMAIOT YCPEIHEHHOE 3HAaYEHHE MTOJIHOM BUOpaIuy;
- BO3JcicTBHE BUOpAIMU OIICHUBAIOT TOJBKO OJHUM YHCIOBBIM 3HAYEHHEM (XOTS OOBIYHO
CJIEZIy€eT I0JIy4aTh TaKue OLIEHKH JUIsl IPABOM U JIE€BOW PYKH IO OTAEIBHOCTH);

B TCEYCHHC BCCTO IEpHoaa BO3JCUCTBUS H3MEHEHUS YpPOBHA BI/I6paI_[I/II/I IMPUHATBL

HE3HAYUTEJIbHBIMU (Ha MpPAKTHKE OOBIYHO MNPUXOJUTCS HUMETh JeJI0 ¢ 0oJjiee 3HAUYUTEIbHBIMU
BapUaLUsIMH YPOBHsI, UTO TpeOyeT NPOBEIeHHUs YCPEAHEHUS 110 HECKOJIBKUM U3MEPEHUSIM).
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E.2 Ilpumep oneHKku BUOPAIMM NPH MCIIOJIb30BAHUM OHON PyYHOI MAIIMHBI

E.2.1 IlpopoxuTe/ibHbIe H3MePeHHs NPU HeNPepPbIBHON padoTe pyYHOil MAIIMHBI

Cutyanus, Korja py4Has MalllHa HENpephlBHO pabOTaeT B TeUEHHE AJIUTEIBHOTIO MEepHoAa
BPEMEHHM U B Ipoliecce 3ToM padoThl pykKa OrnepaTopa HaXOJUTCS B HENPEPHIBHOM KOHTAKTE C
pY4YHOM MamMHON wuiau 00pabaThiBaeMOMl JeTalblo, SBISETCS MPOCTEHINeH C TOYKU 3PEHUS
u3Mepenuil. [Ipumepom omneparuii Takoro Tumna sBIsIETCs BbIpaBHUBaHUE OOJIBIINX TOBEPXHOCTEN €
HOMOIIBIO TPAaMOOBKH, MALIHH I HOJIMPOBKH I10J1a, FTA30HOKOCUIIOK.

B nanHowMm ciyyae:

- U3MepeHus YpOBHA BHOpallMM MPOBOJIAT B TEUYEHUE JUIMTENIBHOIO IEpPHOAAa BpPEMEHH,
MO3BOJIAIOILETO MOJy4aTh Ha/IeKHbIE, IPECTABUTENbHbIE PE3YJIbTATHI;

- BpeMsl BO3/IeCTBUsI BUOpAIIMM COBIAJIAECT C BPEMEHEM HCIOJIb30BaHUS PyUYHOU MallUHBbI.

a) [Ipeumyiecta

M3MepeHHOE 3HAauYeHUE YPOBHS BUOpalMM JIETKO HCHOJb30BATh JJS OLEHKH BO3JEHCTBUS B
JPYTUX YCIOBHSIX, KOTJa BPEMsI BO3IEHCTBUS U3MEHSAETCS.

b) Henocratku

CyIIecTBeHHBIX HEIOCTAaTKOB y JaHHOTO CIoco0a M3MEPEHHil HET, HO, K COXKaJeHHUI0, Ha
IIPAKTHKE HE TaK YaCTO BCTPEUAIOTCS CIIy4aH, KOIla €ro MOYKHO TPUMEHHUTb.

Ilpumep - 3a cmeny mpamOosKy wucnonv3yrom 6 meueHue 2,5 u, HUKAKoOU Opyzou
6UOpOONACHBIL UHCMPYMEHm He npumeHnaom. DPomozpagusa eudPAYUOHHO20 6030€liCmEus
ananozuuna mou, umo uzoopayxcena na pucynke E.1. Cpeoneapugmemuueckoe no mpem
u3MeperHuam eudpayuu Ha PyKOAMKaAx py4yHoil Mawunsl 0aem 3HA4YeHue nOJIHOU eudpayuu ap,
=74 mlé.

3nauenue eudpayuonnou Ikcnozuuuu 3a cmeny A(8) onpedenarom no gpopmyne (2), komopasn
6 cliyuae 00H020 HENRPEPBLIGHO20 6030€ICMEUA NPUHUMAEm 6UO

)
A% =a 7. 7.4 25 41aich
Y T E
v (E.D)

B b 1

b e o e e
—_——

2 3

] - TIUTENFHOCTh U3MEPEHHH; 2 - BpeMsl BBINTOJHEHUS ONepaiy (BO3ACHCTBUS BUOpanum); 3 - BPeMSL; 4 - Ajy measured
Pucynox E.1 - [IponomkurensHble M3MEPEHUS MPU HEMPEPHIBHOK paboOTe pyYHOUN MaIIMHbBI

E.2.2 IIpoposkuTe/ibHbIe M3MEPEHHsl IPU PadoTe PYYHOIl MAILIMHBI C NlepepbIBAMHU

Ha npaktuke yacTo HaOMI0JaI0T CIy4yau, KOrjaa pyka paboyero BO BpeMs BBITIOJTHEHHS OTepaliuu
HAXOAWTCS B MOCTOSSHHOM KOHTAaKTE C PYYHOW MAalIMHON WM 00padaThiBaeMOil JeTanbio, HO caMa
MalIMHa paboTaeT ¢ KOPOTKUMHU nepepbiBaMu. [IprMepom oneparuu Takoro THMa siBjisieTcst pabora
¢ T OBATBHBIMYI MAITUHAMHU, LIETTHBIMH MUJIAMH, 3yOMIbHBIMU MOJOTKAMHU.

Ecnu pydnas mammHa HaXOAUTCs B paOOTAIONIEM COCTOSHUH OOJIBIIIYIO YAaCTh BPEMEHHU CBOETO
UCTIONB30BaHUS, TO OJJTHUM U3 BAPUAHTOB SIBISCTCS:

- IIPOBEJICHUE MPOJOKUTEIbHBIX U3MEPEHUI yPOBHS BUOpAIMM B T€UEHUE MPEICTABUTEIHHOTO
MepUoa UCTIONIb30BAHUS PYYHOU MAIIHHBI, IPU 3TOM
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- 3a BpeMsl BO3/IeHCTBHsI BUOpallMK IPUHUMAIOT 0O0lee BpeMs UCIOIb30BAHUS PYYHON MaIllWHBI
B TE€UEHHUE paboyero JAHsl.

a) [IpeumyiecTBa

W3mepenHblil ypoBeHb BUOpalMM SIBISETCS MPEACTABUTENBbHBIM ISl PEAJIbHOTO BBIMOJIHEHUS
JAaHHOM omepanyy, BKI04as Nepruo/Ibl, KOTAa MallliHa HabupaeT 000pOTHI 10 JOCTHXKEHUS pabouei
CKOPOCTH, OCTAHABJIMBAETCS WJIM HAXOJIUTCS B OTKIIOYEHHOM COCTOSIHUM (NpU APYTUX CHocodax
U3MepeHuil Bo3eiicTBHE BO BpeMsl IEPEXOAHBIX MPOLIECCOB MOXKET ObITh OLIEHEHO HETOUHO).

b) Henocratku

M3MepeHHbIl JaHHBIM CIOCOOOM YPOBEHb BHUOpalMM 3aBUCUT OT JAOJM OOIIEro BpEeMEHHU
HaXO0XJIEHUsl PYYHOM MallMHbI B pyKax orepaTopa, Korja Ta Oplia BKIoYeHa U padbotana. [Toatomy
MOJYyYEHHOE 3Hau€HHE HE TaK JIETKO MEepeHEeCTU Ha APYTHe CUTyalluu C UCIOJIb30BaHUEM TOH ke
PYYHOM MalIUHBI.

Ha pesynbraT u3MepeHMiI MOTyT OKa3aThb BIMSHHUE CllydyailHble yJapbl (Hampumep, Korjaa
PYUYHYIO MalllMHy KJIaayT Ha BEPCTAK), HE CBSI3aHHBIE C BO3/EIICTBHEM BHOpALIUH.

Ilpumep - LlInughosanvuyro mawiuny ucnov3yiom 014 WaU@oeKu OUucKooOpa3Hoil OMaAUGKIU.
3anucu 6 pabouem dcypHale NOKA3bIEAIOM, YMO 6 CpeOHeM 3a cmeHy oopadamwvigarom 100
omnaugok. Ilpu obpadomke Kax)cooit omaueKu onepamop cHavana wiaugyem ee no 0600y, a
3amem no eepxHeil u HudcHell cmoponam. Pomozpagua uOPAYUOHHOZO 6030elicmeus
anano2uyna moi, ymo uzoopaxycena na pucynuxe E.2. Cpeonee 3nauenue euopayuu Ha 00HOM
uukie a,, = 3,6 mlc.

Kasicovuii yuxn nonnocmoro sanumaem 2 mun. Ipu npouseooumensnocmu 100 omausok 6
0eHnb ooujee gpemsa eozoeiicmeusn euopayuu oyoem cocmagname 200 mun unu 3 u 20 mun (3,33
y). 3nauenue eudpayuoHHoU IKcno3uyuu 3a cmeny A(8) onpedenarom no opmyne (2), komopasn
6 cliyuae 00H020 HenPePbLIGHOZ0 6030€IICMEUs NPUHUMAEH 6UO

Ai8) = ahF =36 {E =235i¢
T 8 (E.2)

2 3

1 - IUTETFHOCTh U3MEPEHNUH; 2 - BpeMs BO3ACHUCTBHS BUOpAINH (B JaHHOM Cllydae,
oO1ee BpeMst HCIONb30BaHUS HHCTPYMEHTA); 3 - BPeMSL; 4 - py measured

Pucynok E.2 - [IpogomkuTensHble U3MEpEeHus pH paboTe pyYHOM MaIIWHBI C IIEpephIBAMU

Ilpumevyanus

1 JIng Takux HHCTPYMEHTOB, KaK IIIH(OBANTbHAS MAITHA ¢ OOJBIION BEPOSITHOCTHIO YPOBEHb BUOPAIINH IJIS JIEBOM
W TpaBoil pyK OyIeT pa3HbIM, M, KpOME TOTO, Pa3HBIM MOXKET OKa3aThCS M BPeMs BO3ICHCTBHUS BuOpammu. B Takom
CITydae OIEHKH BO3JCHCTBUS BHOPALNH CIEeIyeT MOIYIUTh U KaXKA0H PYKH OTACIHHO.

2 lpyroii cioco0 aHanm3a 3Toi ke paboueit oneparnyu gaH B E.2.3.

E.2.3 HenpoxosxureabHble H3MepeHHs IPU Pad0Te PyYHOI MAaIIMHBI C IepepbIBAMHU

Ha mnpakTtuke dacto HaOMIOZAIOT CIy4aW, KOTAa-Tu00 cama pydyHas MaliuHa paboTaer ¢
JJIUTCIIbHBIMU TICPCPBIBAMU, XOTA PYKa pa60qer0 BO BpPCMs BBIINIOJIHCHUA OIICpallMi HAXOAUTCS B
MMOCTOSTHHOM KOHTAaKTe ¢ PyYHOM MaIIMHOW WM 0O0pabaThiBaeMOM JeTaiblo, TUOO0 pyka pabodero
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OTIIyCKaeT PyYHYIO MalllMHy BO BpeMsl BHIIOJHEHHs omepaiuu. [IpuMepom omepaiuu Takoro Tura
ABJIsIeTCS paboTa ¢ MOPTATUBHBIMU IIITM(OBAIbHBIMU MAalllMHAMU WJIM Ha NUIM(OBAJIbHBIX CTaHKaX,
C IEMHBIMU WJIM KyCTApPHUKOBBIMH MMUJIAMU, 3yOUIbHBIMU MOJIOTKaMH.

B nanHbIX ciyyasx:

- MIPOBOJST HETIPOIOJKUTEIbHBIE U3MEPEHUsI YPOBHS BHOpAIMK TOJIBKO B T€UEHHE HEKOTOPOTO
nepuoAa BO BpeMsi paboThl py4yHOW MamuHbl. [Ipy 3TOM MOXHO NMPUMEHUTH NPUEM HMMTALUU
HENPEPBIBHON paboThl (HampuMep, HUCHONb3ys Aisi IHIMUGOBKM Ha OUIM(OBAIHLHOM CTaHKE
OpakoBaHHBIE JETAIIN);

- 3a BpeMsl BO3JEHCTBUS BUOpallMd MPUHUMAIOT 00Iee BpeMsi pabOThl PYYHOM MalIMHBI B
Te4eHue pabodero JTHS.

a) [IpeumyiectBa

W3mepenHoe 3HaueHue YpOBHSI BUOpAILMU JIETKO MCIIOJIb30BaTh JUISl OLEHKU BO3JIEHCTBUS B
JIPYTHX YCIOBHSIX, KOTJIa BpeMsl BO3/ICHCTBUS U3MEHSAETCS.

b) Henocratku

B nmanHom cmoco0e mpHM MONY4YEHUH OIICHKHM BUOPAIIMOHHOW OHKCIO3UIMH 32 CMEHY He
YYHUTHIBAIOT BUOPAIUIO, JCUCTBYIONIYIO NMPU HAOOpE MAIIMHON OO0OpPOTOB JO pabouelt CKOPOCTH,
IpU CHIKEHUH OOOpPOTOB WM TPU HAXOXKICHUM MAIIWHBI B OTKIIOYEHHOM cCOCTOsHUU. Ecnu
nepuoAbl AEMCTBUS TaKOW BHUOpALMK COMOCTaBUMBI C BPEMEHEM padOThl PYyYHOH MalllMHBI Ha
paboueil CKOpOCTH, TOTAA MOTPENIHOCTh OIIEHKH BUOPAIMOHHON AKCMO3UIMH 3a CMEHy Oyzaer
3HAYUTEIIbHA.

Ilpumep - Illnugosanvhyro mawuny ucnonvyiom 0asa wiaugoexu OucKoodpasHoil OmaueKu.
3anucu 6 pabouem dcypHale NOKA3bIEAIOM, YMO 6 cCpeOHeM 3a cmeHy oopadamwvigarom 100
omaueok. Ilpu oopabomke Kadxxcooii omaueku onepamop chauana waugyem ee no 0600y, a
3amem no 6epxHell u HudchHell cmoponam. Domozpagua eudpayUOHHOZ0 B030€licmeus
aHanoZuuna moi, umo uzoopayxcena na pucynke E.3.

Kaotcowvtit yuxkn cocmoum uz mpex nepuooos:

- 20 ¢ na winughosanue o6ooa;

- 40 ¢ na wnughosanue éepxueil NIOCKOCHU, ROC/IE Ye20 OUCK NEPEeCoPadUsalom

u

- 40 ¢ na winughosanue HudcHell RAOCKOCMU.

Takum obpazom, 6 meuenue Kax3co020 padouezo YUKIA WIUPOBATIbLHAA MAWUKA padomaem
100 ¢ (unu 1 mun 40 c) 6 meuenue 2-munymnozo pavoueco yukna. Ilpu npouszeooumenvnocmu
100 omnueok 6 oenv oduiee epema 6o30eiicmeusn eudpayuu 6yoem cocmaenamep 167 mun unu 2
uy 47 mun (2,78 u).

Ilpu nposeedenuu usmepenuit ¢ npouecce UMUMAYUOHHO20 WAUPOAHUA HA OPAKOBAHHBIX
demansax Ovl1o0 NOJY4YeHO 3HaueHue a,, = 3,9 M. 3nauenue GUOPAYUOHHOU IKCROZUUUU 34
cmeny A(8) onpedenarom no gopmyne (2), komopas 6 ciyyae 00HO20 HENPEPbLIBHOZ0

6030elicmeus npuHUMaem 6uo
A8) = ahF = 3.94'2’73 =23mict
T 3 (E.3)

IIpumeuanne - /lpyroit cmocob aHamm3a 3ToH ke pabouei omepannu naH B E.2.2.
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1 - IIUTETFHOCTh U3MEPEHNUH; 2 - BpeMs BO3ACHUCTBHS BUOpAIiK (B JaHHOM CIlydae,
o01ee BpeMst pabOTbl HHCTPYMEHTA); 3 - BPeMSL; 4 - Ajy measured

Pucynok E.3 - HenpogomkuTenbHble H3MEPEHHS TP padoTe pyuHON MaIIMHBI C IepepbIBaMU

E.2.4 W3mepeHusi B TedeHHe (UKCHPOBAHHOIO0 HMHTEPBAJa BpPeMEHH /UIA OJUHOYHBIX
YAApPOB WIH BCILIECKOB BUOPALIMU PYYHOI MAIIMHBI

Jlns paboThl pyYHBIX MAIIMH HEKOTOPBIX BUIOB XapaKTEPHO HAIUYHME OJAMHOYHBIX YAApOB WU
BCIUICCKOB B CHUTHAlle BUOpAIlMU; O3TH yIapbl M BCIUIECKA HOCAT HEPETYJSPHBIA XapakTep Hu
pasfensioTcss MexAy coboil moiarumMu mayszamu. lIpuMepoM omepanuu Takoro THIA SIBISIETCS
paboTa TBO3/1e3a0MBHBIX MAIIMH W YIAPHBIX TAHKOBEPTOB.

B nannom ciyuyae:

- TPOBOAST U3MEPEHHs] CpEIHEro YpOBHS BUOpalnMd Ha UHTEpBajie (HUKCHPOBAHHON
JUTUTEIIBHOCTH, KOTOPBIM BKJIIOYAET B ce0s 3aJaHHOE YHUCIO (OT OJHOTO W 0oJiee) yaapoB HWIIH
BCIUIECKOB BHOpAIuuy;

- 3a BpeMs BO3JCHCTBHS BUOpAlMU NPUHHUMAIOT JUIMTEIHLHOCTh W3MEpPEHUs, YMHOKEHHYIO Ha
o0miee 4uciO ynapoB (BCIUIECKOB) 3a pabOdyl0 CMEHY W pa3leiieHHYI0 Ha YHCIO YAapoB
(BCIJIECKOB) Ha MHTEPBAJIC U3MEPCHHUS.

a) [IpeumyiecTsa

H3mepenHoe 3HaueHUE YPOBHsS BHOpAIMHM JIETKO MCIIOJIB30BATh [UJIsl OLEHKU BO3JIEHCTBUS B
JIPYTHX YCIOBHSIX (TIPU YCIOBUH, YTO JJIUTEIBHOCTh H3MEPEHUS 3aPETUCTPUPOBAHA).

b) Henocratku

He Bnonne sicHo, siBnsieTcst U JaHHBIM MeTon orleHuBaHus (ocHoBaHHBIM Ha ["OCT 31192.1)
BIIOJIHE aICKBATHBIM MIPU U3MEPEHUHU BUOPALIUU UMITYJILCHOTO TUIIA.

Ilpumep - Yoapuwiit caiikoeepm ucnonv3yrom 014 3A6UHYUEAHUA 2d€K HA Kojleca
asmomoounn. Ha kaxcovlit agmomoounv npuxooumcesa 20 2aex. Qoviuno onepamop ucnoyivb3yem
YOapHulii 2aiKoeepm 0 3A6UHYUUEAHUA NAMU 2A€K, NOC/e 4e20 OMNYCKAem UHCHPYMEHm U
nepexooum K ciedyrwuiemy Koaecy. 3anucu 6 pabouem dcypHaie nOKA3vleaiom, Ymo 6 cpeoHem
3a cmeny oocayxcusarom 50 asmomoobuneii, m.e. 3asunuuearom 1000 2aex.

Hzmepenua ypoeusa eudpayuu npoeooam monabKo é UHmepeaie epemeHu, Ko20a onepamop
3a6uHYUBaem NAMb 2aeK HaA 00HOM KoJece. IIpu smom yoapuulii caiikoeepm yoepircusaemcs 6
PyKax onepamopa npumepno 20 ¢, cnedosamenvHo, pukcuposannan Oa1umenbHOCHs U3MePEeHUl
oA onepayuu Kpenjienus namu 2aek oyoem cocmasiamo 20 c¢ (cm. pucynok E.4). Cpeonui
yposens eubpayuu 3a 20-ceKyHOHblii nepuod usmepenuii ay, = 14,6 m/c’. Ymobu obwee epems
uzmepenuii npeeviuiano 60 c, Heodxodumo npoeecmu, no KpaiHeil mepe, Yemvlpe MAKUX
uzmepeHus.

Oobuyee spemsa 6o30eiicmeusn sudpayuu 6 meuenue padoueco OHa onpeoenaom no popmynie

Hucao raai 8 O2HD _loon
T= # HaumeapHacte wivepennii =
Hucae 2aer & Bapuod kivepennii

%20 =4000 ¢ (E.4)
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Taxkum oopazom, 6 Oenv odouiee epems 6o3oelicmeusn suopayuu oyoem cocmaenamo 4000 c
unu 1 u 6,7 mun (1,1 4), a 3nauenue A(8) onpedenarom no opmyne

A8 =a ki =146 11 =Sdatfel
A ?;I q (E5)

vl

I - TIUTENTBHOCTD U3MEPEHUH; 2 - BPeMSL; 3 - Ay measured

Pucynok E.4 - Usmepenus B Teuenne pukcHpoBaHHOTO HHTEPBAA BPEMEHH JUISl OJMHOYHBIX YaPOB MM BCILUIECKOB
BHUOpanuy py4HON MaIInHbI

E.3 Ilpumep oueHkn BUOpAM NP UCIOJIb30BAHUU HECKOJIBKUX PYYHBIX MAIIIUH

Ecin 3HadeHne BHOPAIIMOHHOW KCTIO3UIINH 32 CMEHY CKJIQJIBIBACTCS U3 BO3ICHCTBHS BUOpAIIUN
npu pabore Gosiee YeM OJTHOM py4HOI MaIIMHbI (WK Mpoliecca), HEOOXOAMMO OMPEISIUTh 00 B
BO3JICUCTBUM BHUOpAaIlMU KaXKIOW TaKOW MAaIIMHBI WK TPOIECCa B COOTBETCTBHHM C OJHHM U3
Croco00B, U3NOKEHHBIX B paznene E.2.

OOBIYHO JJI1 MHOTHX Pa0OUYMX CUTYAIMI XapaKTepHO:

- HCTIOJIb30BaHKE 0oJiee OJJHON PYYHOU MAIIMHBI N

- WCIOJI30BAaHWE PYYHOM MAIIMHBI HA HECKOJBKHX OMepanusx, s KOTOPBIX YPOBEHBb
BUOpalny, BO3ACHCTBYIOIIEH Ha OniepaTopa, pa3inyeH.

[Ipu ucnonb30BaHUM HECKOJIBKUX PYUYHBIX MAIIWH, MPOIECCOB WJIM PA3JIMYHBIX OMEpalUi AJIs
OILICHKH BO3ACWUCTBUSA BHOpAallMM TMPUMEHSIOT, KaK MPaBHJIO, COYETaHHWE OCHOBHBIX METOJIOB M3
paznena E.2.

Ilpumep - Bo3zoeiicmeue eubpayuu cknaovigaemcsa u3 mpex paziudHulXx 3ao0anui. /na
pacuema GUOPAUUOHHOU IKCHOZUUUU 34 CMEHY RO O00NAM Kax}cO0020 3A0AHUA IMU 3A0AHUS
ananuzupyrom no omoeavnocmu. Ilpu 3mom ona ouenku 00au Kaxicoo2o 3a0aHus UCnoIb3yiom
PasHvle CROCOObL U3MEPEHUSL.

Pabouuii necnoii npomviuieHHOCHMU NEPBYI0 YACHb PADOUe20 OHA 3AHUMAEMCA PACYUCMKOU
Jleca ¢ UCHONb308AHUEM KYCHAPHUKOGOU NUJIbL, HenpepvleHoe epemsa padomwsl 2 u. Bmopyio
yacms OHA OH 3AHAM 8ATIKOU 0€Pe6bes ¢ NOMOUbIO UENHOU NUTbl, NOCE 4e20 C NOBAIEHHO20
oepesa moil jce nunoll O o0pe3aem 6emeu. 3a cMeHy OH éanum u oopezaem 30 oepesves.

Domozpagpua eudPayUOHHO20 6030€lICMEUA AHATIOZUYHA U300paxrcennoul Ha pucynke E.5.
/Jlna oyenku eudpayuoOHHOI IKCROZUUUU 30 CMEHY 8€Cb PaAdOYUIl 0eHb clledyem pazdums Ha mpu
onepayuu: paboma ¢ KyCmapHuKogoil nuioil, 6aika 0epesves, odpe3anue gemaeelil.

Henpepuvienaa paboma ¢ Kycmapnuxogoi nunou 3anumaem 2 4. Cpeonuil yposens euopayuu
OnA Oannoii onepayuu, NOAYYEHHBIE MO HECKONLKUM UMepenusm, pasen 4,6 m/c’. Jomw
oannout  onepauuu  Aprysnsan(8) 6 3HaAuUEeHUU  GUOPAUUOHHOU  IKCHOZUUUU 34  CMEHY
paccuumulearom no gopmyne (3):

.
ey (8 =46 12 =23
Am# 3 (E.6)
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Banka kaxcoozo oepeea ¢ nomouwybio YenHoN nuibl 3aHumaem 6 cpeoHem 2 MuH, m.e. 6ce20
Ha mo, umobvl noeanumsv 30 Oepesves, mpedyemca 1 u. Cpednuit ypoeenv euodpayuu,
U3MEPEHHBLIL 6 MmeYeHue nepuooa 6anku, cocmaensem 6 mic’. Kak u ona npeovioyuieii
onepayuu, 00110 0aHHOU onepayuu Aging(8) 6 3Hauenuu eUOPAYUOHHOI IKCROZUYUU 30 CMEHY
paccuumulearom no gopmyine (3):

1

Ay, ) =5,04J; =21
(E.7)
Oobpe3xa cyuvee om cmeona Kax;co020 ynaguiezo oepeea 3anumaem 6 cpeonem 4 mum, m.e.
6ceco 2 u ona 30 oOepegves. Ypoeenv eubpayuu Henocmoanen (ecmv yyacmku pocma u
NOHUMCEHUA 6 3A6UCUMOCHU Om  00pe3aemoll  8emKu), nOIMOMy 014 NOAYYEHUsA
npeocmagumenbHO20 UHMmMePEANa 0131 OAHHOU onepayuu 0vl10 NPoEeOeHO YCPeOHeHUue 6
meueHue 60nbui020 unmepeana epemenu. Cpeonuii ypoeenv eubpayuu 011 onepayuu o0pe3Ku

cocmasun 3,6 m/c’. lonwo dannoii onepauuu Agyipping(8) paccuumorearom no gpopmyne (3):

1 I
A (8 =3,6,’— =18a/c".
mm.!g( :I 3 ( ,8)

Jonu om Kadxcoou onepayuu 6 3HaAUeHUU 6UOPAUUOHHOU IKCROZUUUL 3d CMEHY CYMMUPYION
no gpopmyne (4), 6 pesynomame nonyuarom cieoyrouiee 3navenue A(8):

A(B) = «JZA!I(E} = JAbzm:rhmn(B) + A;}Iﬁng(sj +A:mmng(3j = \J{lsz * 2=1? + 1=Bt = 3=6 "n"fcl' (E°9)
i=1

I

Ayl

¥y

3 |
| 2|

-

I - uaCTpYMEHT 1; 2 - MHCTpYMEHT 2; 3 - pabouuii UKII; 4 - Bpems

Pucynok E.5 - VI3mepenne BUOpaimOHHOTO BO3/I€HCTBHS ITPU UCTIOIb30BAHUN HECKOJIBKUX PYUYHBIX

MallliH
bubanorpagus
[1] NCO 22867:2004 MarmmuHs!l 715 IECHOTO X03siicTBa. VcmbITaTensHbIi KO 0 BUOpAIMK I PYIHBIX
MAIIIMH C JBUraTelIieM BHYTPEHHEro cropanus. Bubpauus Ha pykosiTkax
(ISO 22867:2004) (Forestry machinery - Vibration test code for portable hand-held machines with

internal combustion engine - Vibration at the handles)

KiioueBblie cjioBa: BuOparus, JoKanbHas BUOpalys, BO3JCHCTBHE Ha YelloBeKa, pabodyee MecTo,
CTaHOK C PYYHOH Mojayel, MalliHa C Py4YHBIM YIpaBlIEHHEM, py4YHas MallWHA, BHOpalrOHHAs
OKCITO3UIHS 332 CMEHY

JIOKyMEHT ckayaH C nmopTajia HOpMaTUBHBIX JOKyMeHTOB www.OpenGost.ru
37



